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NEW YORK, Jan. 23.-Raws advanced ic. Refined advanced 
10 points. Net cash quotations are: Centrifugals, 3.50c.; Gran· 
ulated, 4.51c. Total stock in Four Ports, 116,207 tons. Esti-
mated afloats to the United States from Cuba and 'Vest Ind ... es, 
10,000 tons; Javas, 15,000 tons; Hawaii, 10,000 tons; Europe, 
5,000 tons; Peru, Demerara, &c:, 35,000 tons; total 75,000 tons, 
. against 11,000 tons last year. , 
A firmel' feeling has developed this week, due to the with-
holding of Cuban sugars and the lack of available supplies of 
other cane sugars to meet requirements for the immediate 
future. Receipts have been less than the meltings, with no 
large supply on the way, and refiners' stocks, while ample for 
present needs, are not excessive. Sugars arriving, therefore, 
meet with ready sale. 
During the week under review, centrifugals on the spot have 
been sold at :3~c, for 96° test. We think this marks the limit 
of the decline and base this upon the fact that, as Europ~ 
holds the bulk of surplus supplies, and has at no time declined 
below (is. 4~d., the parity of 3 9-16c for centrifugals, and is 
today 2:l:d. above the lowest point, thus giving a strong indica-
tion that the worst has been seen. European markets show a 
net advance of ~·d., and are now about ic. above the pa.rity of 
CentJ'ifugals. . 
HAWAIIAN SUGAR CANE.-\Ye have been asked several times, 
what is the largest quantity of sugar cane grown on one acre, 
but have never before been able to state, even approximately. 
The following clipping from the Hilo Herald is reliable as re-
gards cane grown on the new plantation at Ola~l, Hawaii-a 
yield of lR6,OOO pounds. It would be interesting to know how 
many ponnds of sugar were obtained from it, and we hope 'to 
be informed: 
"On a knoll back of the residence of J. F. Clay, an aere of 
~ane was surveyed by S. G. 'Walker and cut in order that the 
tonnage might be learned. It was placed on the seales and 
!;howed ninety-three tons, whidl is enormous, considerin~ the 
fact that the location was such that heay~' I'ains would lw \'e a 
tt'ndeney to wash away the fine top soil. The average yield of 
Olaa will probably l'(>aeh forty tons to the aere." 
Bieycles are taxed in France, and there are about: olle mil-
lion lieensed. The tax is light-a little over one dollar a year. 
All bicycles there have to be lieemled 01' registered. 'l'he pub-
lic roa(is there are k\~pt in good eondition for tllesl' and other 
yehicles, 
The cultivation of beets in Ji'I'HIH'C is to be )'esh'il'ted hy a tax 
or liecnsp. This and the low pl'iee of sugar in Europe wiII 
largely curtail the auuual yield. Beet eulture hat\ been lar~ply 
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assisted in Europe by government bounties, which, thougb 
small, have helped-to create a large surplus of sugar there. 
'The agreement known as the "Kartell" which has subsisted 
between the Austro-Hungarian raw sugar manufacturers and 
refiners since 1897, was originally made for five years, and wili 
consequently come to an end in 1902, unless in the meantime, 
arrangements are made for its renewal. As in the case of the 
German "Kartell" which was' practically formed on the basis 
of the Austrian one, it is an agreement to keep up the prices 
in the inland market, and to divide the profits between the two 
branches of the sugar industry, the raw sugar manufacturers 
being guaranteed a minimum price for their production.-Int. 
Sugar Jour. 
The New York Independent says: "We rejoice that there is 
a fair reason to hope that the law excluding the Chinese from 
entering the United States will not be re-enacted. The law is 
quite ineffective, altho much money has been spent in enforc-
ing it. Those Chinese that want to get in find their way over 
Canadian or Mexican frontier. Besides, the law is an affront 
to China, and so long as the Japanese are admitted there is no 
reason whv the Chinese should not be also. We need just now 
to be courteous to ChiI!a if we would develop our commerce in 
Chinese ports. Chinese are constantly entering the United 
States via Vancouver or Mexico, and no patrol force can pre--
vent them. 
----:0:----
OUBAN SUGAR. 
Recentlva number of merchants arrived at New York from, 
Cuba to u·rge Congre::!s to remove the duty on sugar imported; 
from Cuba. On the same day, one of the Havemeyer firm pre-, 
dieted that "inside of a year raw sugar would be placed on the-
free list, and r-efined sugar be selling as low as three cents per 
pound." When one J't'members how much influence the sugar 
trust has had on Congress in past years, it is reasonable to· 
suppose that they can bring a large number of congressmen 
and senators to see the free sugar proposition from their point 
of vi(>w. Possibly, tllt' Cuban merchants will not be as anxious-
for free raw sugar a'l for free Cuban raw sugar. Since 1896-
the Unite~ States has averaged to Import $16,105,206 worth of 
beet sugar not above No. 16 Duteh standard. In the same time-
we imported :;::69,72U,434 worth of cane sugar not above No. 16, 
while the average importation of all sugars above No. 16-
Dutch standard for the last five years amounted to an average 
of only $2,960,119. This brings the annual average of the total' 
imports of sugar to the United States in the Jast five years up. 
to $88,794,759. 
Of this amount 18.15 per cent. came fl'om Cuba, 17.!l5 from ", 
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the Dutch East Indies. 17.76 from Hawaii and 16.29 from Ger· 
many. FI'om these figures it will be seen that these four 
places supplied more than .70 p!o'r cent. of the total value of 
sugar imports of the United States in the last five years. But 
it should be remembered that this five years takes in the war 
. period in Cuba. In 1896 ou imports of sugar from Cuba 
amounted to '24,102,835. In 1897 they dropped more than one· 
half to $11,953,987. In 11:\98 there was a still further decline 
to $9,828,607. Since then there has been a rapid advance, and 
in 1900 the imports of sugar from that fertile island amounted 
to $18,243,1)35. In 1896 the imports from Cuba exceeded those 
from Hawaii and the Dutch East Indies combined, while in no 
year since 1896 have the sugar imports from Cuba been as 
great as those from either Hawaii or the Dutch East Indies. 
As we have said before, if Cuban sugm' was allowed to enter 
free of duty, the pl'oduction of that island would advance to 
figures almost double what they were last year, and with Ha· 
waii, Porto Hico and Louisiana all producing .cane sugar, there 
:will be vel'y little likelihood of our neecUng to import any from 
.other coullhies,for which a duty would have to be paid.-Bos· 
ion Globe. 
----:0:----
IMPROYEJ1fENT 0]1' THE SUG.4R CLiNE. 
Our readers are aware, from previous references made in tbe 
l\lonthly,. tlu':t Dr. l\Iorl'is, the Rl'itish Commissioner of Agrieul .. 
ture for the "Test Indies, has for s2veral years been, through 
11is able assistants, Messrs. Albuquerque and Bovell, engaged 
hi effOL'ts to improve the sugar cane. This is done chiefly by 
};eedlings or new plants mised from seeds. It is hardly a dozen 
years since. the discover'y was made that sugar canes produced 
~eeds. They were always propagated by cuttings. Now new 
yari('ti(~s.are obtained by planting seeds. In this way a large 
Humber of entirely new canes have been obtained. In a recent 
.publication he states that there is now reasonable hope of 
.being able to increase the sugar ('on tents of cane, and eventu· 
any o~ plaeing within reach of the plnnter canes that will not 
only yield fOl·ty to fifty per cent lllor'e sugar than at present:. 
but will also, if placed under suitable eonditions, \vithstand to 
a considerable extent the attacks of disease. A large number 
{)f sugar canes have been raised from seed in the British 'Vc:st 
.Indies, and it is stated that the famous seedling B. 174, has 
given in Barbados results 40 pel' cent to ~O per cent better 
than white transparent; while D. 145, a Demerara seedling, 
was thirty pel' cent more productive than Bom'bon. Should 
these varieties continue to give suell excellent results over a 
period of years, they will prove a most valuable acquisition to 
sugar planters. 
Another of the Doctor's new canes is named B. 147-a deli· 
cate slow'gr'owing cane when young, and one wideh does not 
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appear to. germinate freely when planted late in the seaso.n~' 
fro.m 11 to. 12 canes to. the clump. Of a bright yello.w co.lo.r, 
with lo.ng cylindrical interno.des o.f abo.ut 4 to. 8 inches lo.ng 
having a slight lo.ngitudinal channel o.n the side the bud is at-
tached; very J'arely arro.ws. There i::; a tendency fo.r the sheaths 
o.f the fallen leaves to. remain attached to. the lo.wer half o.f the 
cane until to.wards the clo.se o.f the year, and fo.r this reaso.n 
the sleeping rno.ts o.f the no.des begin to. start into. life; these, 
ho.wever, dry o.n being expo.sed, as the leaves fall. It is o.n the 
who.le a hardy, vignro.us, u.pright gro.wer with co.nsiderable 
pnwer fnr resisting perio.ds o.f dro.ught. A late ripener. 
Quite a large number nf new canes have been tested, o.nly 
the mo.st pro.mising o.f which are kept. The "Barbado.es seed-
ling 20R." he says, was the best all ro.und cane, taking into. 
arco.unt its ready germinatio.n, the general absence o.f disease, 
the yield o.f sugar, the great richness and purity o.f its juice 
and the satisfacto.ry I'esuIts o.btained in bo.th black and red 
so.ils. plants and ruto.nns. It maihtained its po.sitio.n no.twith-
standing the trying weather co.nditio.ns. The indicated musco.-
vadn sugar yield was 2.G tnns per acre, as an average fo.r alI 
the statio.ns under experiment, fo.r bo.th plants and rato.o.ns-•. 
'I'he juice was highly suitable fnr the musco.vado. facto.ry, and 
was so. rich and pure that the eane eQuId safely be mixed with 
o.thers nnt so. rirh and pure in o.rder to enable the planter to. 
make a better class of sugar. 
Tbf'se extracts will indieate the wnrk in this line that is-
bf'ing dnne abrnad. Regarding his wnrk he says: We also. 
hnpe to. extend the experimental cultivation o.f the best three 
0.1' fnnr varieties. to.gethf'r with the White Transparent as a 
standard, to. a small estate scale o.f o.ne acre plo.ts planted in 
duplicate. By weighing the canes. crnshing them in the estate 
mill and analysing thf' jnice, we shall o.btain resl1lts that will 
form a valuable co.mplement to. those o.btained by QUI' present 
methnds. 
---:0.: 1 
A hard frnst nccurred in IJo.nh;iana abo.ut the middle nf Jan-
nar~'. :md the Planter refers to. it in the fo.llo.wing note: "A 
g'('nf'I'al Inss frnm the fre<'ze is chrnnicled everywbere, varying 
in <"xtent accnrding to. the amo.unt o.f cane which it caught 
standing and in windrnw, the standing cane being, nf cnurse, 
1.11e mnst sel'i()usly injured. V<"ry few facto.ries were fnrtunato-
('.nnugh to. finish befnre the injury to. their raw material be-
came manifest. The cool weather we have had fo.r th<" past 
few clays has been nf go.nd effect in retarding the progress of 
deterioratio.n in the (:anes yet to. be gro.und." 
----:0.: 
'rhe silk industry has grnwn very rapidly in the United· 
~tatps during the past few years. ann there are now 750 silk 
fadOI'ies in nineteen States. As the silk wo.rm does no.t thrive-
in the States, all the silk thread is impo.rted fro.rno.ther co.un~ 
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:tries, the annual importations during the last few years having 
:exceeded $40,000,000, the average price being $4.20 per pound . 
. All the silk fabrics made are consumed at home, none being 
<€xported. 
----:0:----
SUGA.R IN POLITICS. 
Very strong efforts are being made on the part of the admin-
istration and some of the leading members of Congress, com-
lbined with the refinery interest, to secure the admission of the 
'Cuban sugar crop at 3. reduced and nominal duty, giving it 
llI'actically a free entry. These efforts will probably result in 
the adoption of a reciprocity treaty admitting raw Cuban 
:sugar under a nominal uuty, in consideration of free entry of 
American merchandise into that island. Fear is entertained 
that under this treaty free trade between the two countries 
will be practically established, a.nd as a result Cuba will find 
~m almost free outlet for her large sugar crop, which before 
the war amounted to one million tons, and which may easily 
be augmented to two or three millions annually. The effect of 
such legislation will surely be to check the rising domestic 
beet sugal' industry and possibly the cane sugar manufacture 
!n the United States. Very powerful influences, including the 
eombined sugar refineries, are being brought to secure this 
measure, but with what success remains to be seen. The fact 
that the powerful Sugar Refinery interest is working hard for 
it, indicates that it may possibly be enacted as a law. 
The question of the future position of Cuba towards the 
United States, says the Manchester Sugar Journal, is one of 
very considerable interest to the entire sugar world, The rate 
of progress in development of the Cuban sugar production is 
largely dependent on the encouragement afforded to or with-
held from the industry by the more 01' less advantageous fiscal 
relations with the United States. The present purveyors of a 
lm'ge portion of the sugar requirements of the latter country 
are ~herefore very largely interested in the matter. Among 
these tllt' most seriously concerned are Java, Egypt, Germany, 
Austria-Hungary, and the whole Of the \-Vest Indies and De-
merara. But the most serionsly affected country is, after all, 
the United States, as regards the beet industry, which is now 
-commencing to make rapid progress. No wandel' that the 
views as regards Cuba, which have lately been put forth by 
American refinel'S and the tactics which they are pursuing 
:£lhould excite great alarm in American beet-growing circles. 
"The proposal to abolish the import duty on raw sugar while 
maintaining a duty of one-half cent per pound on refined, 
:Combined with the issue by the American Sugar Refining 
Company of $15,000,000 new stock for operating in Cuba and 
Porto Rico, producing raw sugar in those countries by cheap 
labor-Porto Rico sugar being now free, while it is not impos-
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sible that Cuban sugar may soon enjoy the same privilege-is 
calculated to excite grave apprehension among the beet sugar 
manufacturers. Under the present protective duty they are 
enabled by good management and with favorable conditions 
of weather to make good and even large profits, but if the fav-
oring protective duty were abolished there is no doubt the 
rapid increase of cheaper produced Cuban and other cane 
sugar would rapidly extinguish the nascent industry. Louis-
iana and Hawaiian planters are concerned in this matter. 
----:0:----
.AMERIOA. AS A OOFFEE OONSUIIHNG OOUNTRY. 
Commercial statistics of the past year show that the coffee 
importations of the United States in 1901 were the largest in 
the history of the import trade. Figures of the Treasury 
Bureau of Statistics show that importations amounted to 
967,969.585 pounds -in the eleven months ended with Novem-
ber, against 707,466,152 in the corresponding months of 1900, 
Hnd 817.223,877 in the corresponding months of 1899. 
"These figm'es indicate not only that the coffee importations 
will be larger than those of any preceding year, but they will 
for the first time exceed one billion pounds, says a Washing-
ton dispatch. The value of the coffee imports of the year will 
be about $,70,000,000. 
"Brazil, of course, furnishes the largest proportion of tlie 
coffee importations of the United States. In the eleven months 
ended with Noyember the coffee imports from Brazil amount-
ed, according to the Treasury Bureau of Statistics, to 762,148,-
514 ponnds, while the next largest quantity came from other 
South A meriean countries, 91,297,714 pounds; Central Amer-
ica, H4,554,400; Mexico, 21,594,432. Thus of this largest single 
importation ill the entire list of imports, sugar excepted, near-
Iv all comes from American countries 'south of the United 
States, and this is equally true of sugar, excepting that which 
is drawn from the Hawaiian Islands. 
"The United States is by far the largest coffee consuming 
I;ountl'y of the world, as will be seen by the following table, 
which shows the importation of coffee into the principal coun-
tries of EUI'ope and into the United States in 1899: 
Total Per capita. 
Countri~s consumption consumption 
into which imported. pounds. pounds. 
Russia ........................ . 18,3H6,000 
United Kingdom ............... . 2\),120,000 .72 
Italy ...................... " .. 31,222,000 .98 
Austria-Hungary ............... 92,180,000 2.04 
Franee . . . ..................... 179,120,000 4.62 
German Empire ................ 343,501,000 6.12 
United States .................. 801,857,000 10.79 
-Tea, Coffee and Sugar. 
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aOST OF' REFINING SUGAR. 
The statement by Messrs. Oxnard and Cutting as to the cost 
of making beet sugar, recently printed in the New York Even. 
ing Post, not only demonstrated that the domestic beet sugar 
industry would continue a very profitable industry under free 
raw sugar, but it also proves that free raw sugar, with a duty 
of one-half cent on refined, places the refining industry using 
foreig!l raw sugar at a disadvantage as compared with the 
domestic beet sugar industry. Raw sugar is now at the lowest 
cost in bond ever known, 01' for 96 test centrifugals, 2 cents 
per pound. There is needed to make granulated, to covel' cost 
and waste and leave a reasonable profit for the refiners, 1 cent 
pel' pound, equivalent to a cost for granulated made from free 
foreign raw, of 3 cents pel' pound. 
, Messrs. Oxnard and Cutting admit the manufacture of gran-
ulated from beet sugar at a cost of 21 cents pel' pound. With 
a duty on refined of half a cent a pound they have a margin 
against foreign made beets of half a cent pel' pound. 
So that with granulated at 3 cents there is a good profit; 
but they also have a difference in their favor of the freight to 
the 'Vest of one-quarter to one-half cent per pound, making a 
protection of from three-quarters to 1 cent a pound under 
absolute free raw sugar. 
Messrs. Oxnard and Cutting, however, intimate that at their 
best factorv thev believed the cost of manufacture would be 
reduced to ·$2.00·per ton, which, added to $4.00 per ton cost of 
beets, would make $6.00 pel' ton of beets, yielding 260 pounds 
of granulated at a cost of 2.31 cents per pound, thus making a 
pl10fit of 69 cents pel' hundred with granulated at 3 cents, Or 
30 pel' cent profit. 
The above statement is fully corroborated and confirmed by 
Messrs. Oxnard aud Cutting's statement as follows: 
"There is a seY(m years' contract in our new factory at Hue-
neme paying $4.00 as an average price for beets. If we add to 
this the cost of manufacturing these beets into sugar, we will 
find that $3.00 will covel' every expense. Our figures, based 
upon averageR ill 0111' factories 10l:utpd in California and 
Nebraska, show that $2.50 pel' ton covers the actual expenses 
of manufacturing sugar, and in the new factory, which is 
three times as large as the Chino factory, we expect to reduce 
the cost 'below $2.00; but, for the sake of conservatism, we will 
place the figures at $.3.00: Beets, $4.00 pel' ton; expense of 
working' beets into sugar, $3.00 pel' ton; total, $7.00 per ton; 
amollllt realized from the sale of the product at 4 cents per 
poul).d, $10.00; net profit per ton, $3.00. 
"'1'he factories are capable of manufacturing at least 350,000 
tons of beets into sugar per annum; 350,000 multiplied by 
$3.00 wOllld give $1,050,000 (this at 4 cents pel' pound; at 3 
cents pel' pound, 25 per cent less, $780,000) as the income to be 
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derived under absolute free trade, should the price of sugar 
be at the lowest price prevailing during the years when all 
duty was removed from raw sugar." 
With this statement the protest of the beet sugar men that 
free raw sugar would ruin their industry is false and prepos-
terous. It is in marked contrast to the policy of the refiners 
of foreign raw sugar, who favor the removal of the duty in 
order that the business may be extended and the consumption 
increased 25 to 30 per cent; old industries using sugar en-
larged; new industries created; exports of preserves, jams, 
jellies, and canned fruits increased, and benefits large and 
generous given to every consumer in the United States.-Am. 
Grocer. 
----:0::----
"1'he total population of the United States at the close of 
the nineteenth centlll'Y was about 84,250,000. As the popula-
tion, at the beginning of the century, was about 5,333,000, the 
Nation has grown nearly sixteen fold in one hundred years." 
The largest, most compact, and the most closely knit Cauca-
dan population of the world today is that of America, and to-
day she is potentially the most power'ful of all the world-
powers. Why? Because her unit of population is superior. 
----:0:----
"VAR BE'.FWloJElN CANI<J Al'iD BEET.-What is thought to be the 
opening- of war between the carie-sugar trust and beet-sugar 
interests, has recently developed. Nearly $100,000 worth of 
('ane sugar, in excess of the amount required to supply the 
local d('mand. has been shipped to Lacrosse, Wis., to the rep-
resentative of the cane-sugar trust. Similar shipments have 
been made to Minneapolis, St. Paul and other Northwestern 
distributing points. The trilst, it is believed, intends to flood 
the market and compel small independent beet-sugar interests 
to close.-Ex. 
----:0:----
Rm,u'£TANCES or,' .JAPANESE LABORERs.-The Japan Chugai 
learns on reliable authority that the average yearly sum of 
money remitted home by the Japanese laborers in Hawaii dur-
ing the past ten years was between 2,500,000 yen and 4,000,000 
vcn. Besides these laborers, who number about 60,000 at 
In'esent, there are another ()O,OOO in Korea and Ceeanea, and 
supposing those in the latter places are equally thrifty and 
equally mindful of remitting- their sa,vings from time to time 
as their brpthl'cn in Hawaii, Japan, it may lw said, is actually 
receiving as much as R.OOO,OOO yen of foreign fuud.s every year. 
If this is the case our laborers in foreign lands appeal' to each 
save ablmt IiG yen per year.-Japan 'rimes. 
----:0:----
Throw a bone to a dog, said a shrewd observer, and he will 
run off with it in his mouth, but with no vibration in his tail. 
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Call the dog to you, pat. him on the head, let him take the 
bone from your hand, and his tail will wag with gratitude. 
The dog recognizes the good deed and the gracious manner 
of doing it. Those who throw their good deeds should not 
expect them to be caught with a thankful smile. 
----:0:----
SUGAR AND THE CUBAN POLICY. 
A grave question is now being agitated regarding Cuba or 
rather regarding the policy of admitting her sugar into the 
United States free of duty. It is a question in which every 
eane and beet grower in the United States and itsdependen· 
cies is interested, and should be thoroughly discussed before 
it is finally acted on. In a lengthy article, the New York 
Times in common with many leading papers in the States, 
takes strong grounds. against it. It says: 
"vVe have spent sums estimated at from $350,000,000 to 
$700,000,000 on the political freedon:i of the-Cubans. That is 
not enough, it seems. \Ve must spend more for their indus-
trial maintenance. This is, we say, the only argument. Secre-
tary Root's eontention that we owe something to the fact 
that "Cuba has acquiesced in our right to say that she shall 
not put herself in the hands of any power, whatever her neces-
sities," is beneath the dignity of so eminent a lawyer. Cuba 
can make a reciprocity treaty with any power in Europe to-
morrow: and Mr. Root knows it. If the Cuban sugar plant-
ers are a charge on the incomes of the Americans, they are on 
the incomes of all Americans. They are not on the growers of 
the 150,000 tons of domestic beet, of the 350,000 of Louisiana 
and 150,000 of Hawaiian cane, wh.om openly and avowedly 
they propose to supersede in American markets. That which 
they ask is the remission of a duty of $48,981,060 on their pro-
ducts. Presnmably, then, they need that amount "in their 
business." 'Ve do not say that they should not get it. But, we 
say, take it directly out of the treasury, which is filled by con-
tributions in taxes of the whole people. Vote the Cubans the 
$50,000,000 a year they want, but do not vote it uut of the 
pockets of the few million Americans whom their unrestricted 
competition admittedly would ruin, generous at its own ex-
pense, but anything more contemptible than the generosity of 
a great nation at the expense of a comparatively limited num-
ber of its own citizens, to whom it has broken a solemn pledge 
of adequate protection in their calling, is unimaginable. Buy 
the bankrupt planter's lands if need be; give them United 
States bonds for their holdings and put some one on the soil . 
who will not seek to contravene commercial civilization with 
his crop, some one who will raise those products of the tropics 
which are not a competition with the products of the temper-
ate zone. The future of Cuba-sooner 01' later to arrive, in 
('ommon with that of the possessions-the production of the 
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~offee wnsllmed in the United States and now imported in the 
main from Brazil. 
"Tilis is the right of it, on which the might of it is infre-
qllentl.y bas('d. TIH~ sugar growing industry of the 1,Tnited 
Btates is not to be overthrown for the sugar growing industry 
of Cuba any more than the tin industry of the United States 
IS to be overthrown for the tin industry of Wales, or the pot-
tery industry of the lTnited States for that of Germany, or the 
silk industry for that of France. 
"The ('ensus bureau, the agricultural bureau, alike report 
beet sugar gI'owing a commercial success under the Dingley 
13 W. At th(' rate of progress of· the last four years--from 
~3.000 to 150.000 tons-a decade will see it supplying all of the 
commodity which the domestic cane fields do not produce. 
The public man who s('eks to disestablish such an interest will 
simply butt his brains out against an adamantine wall of na-
tional lH'lage and predilection. He will combat American in-
stitutions in seeking in cold blood to sacrifice a domestic to a 
foreign industry, and as well might he try to crush Plymouth 
roek in his teeth or teal' down the liberty bell tower with his 
hands." 
----:0:----
ADDRESS BY PROF'. H. W. WILEY. 
At a meeting of the Florida State Agricultural Society, 
Prof. \Vil«:,y. rhemist of the Department of Agriculture, made 
an address. He spoke for an hour on the topic of Florida as 
a sugaI'-})rodnc-ing state, and said, in substance: 
The pl'obl('lUS eOllll('cted with the sugal' and starch products 
m'e foul' 01' fin> in number. First of all, the soil. Agricultural 
intel'('st should pay some attention to staple crops, that is; 
crops that ha \'e a mm'ket the year round, and can be preserved 
and marketed at any time. 
Sugar and starch are types of such crops. These sub· 
stances tak€' absolutely nothing from the soil. They are fab-
ric-ated by the plant from the atmosphere and water, hence 
the sale' of Slll'h IH'oducts does not tend to impoverish the soil. 
'fhe f::oils of Florida are largely of a sandy nature, that is, 
they ha \'€, b€'en deposited from water; they are typically differ-
ent from th(' soils of the great northwest, which were pro-
duced by the grinding effect of moving icebergs, and represent 
the riehest soils probably in the world. Sandy soils are not 
suitahlp for pI'oducing wheat, for instance, but they are well 
~Idapted to producing sugar and starch. In Florida it is more 
a qll('stioll of dimate, scientific agriculture will produce a 
crop from almost any kind of soil. 
'l'he se(,ond problem to be considered is that of fertilizers. 
Perhaps there is no state more favorably situated than Florida 
in resp€'ct to f€'rtilizers. You have here inexhaustible deposits 
of phosphate; in t he leguminous crops which grow here; 
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namely, peas, alfalfa,: and beggarweed.· In grass, you have a 
most valuable means of assimilating nitrogen from th~ air. 
In cotton seed, fish scrap and other animal refuse you have 
access to large stores of nitrogen. Through your seaports 
stores of fertilizing materials, such at nitrate of soda and 
potash salts, can be brought from South America and Ger-
many.It would be hard to find any other portion of our coun-
try where fertilizers could be more cheaply sold than in this 
state. 
'1'he third problem is the character of the market. This 
country is the greatest sugar and starch consumer in the 
world. 'Vense more than 2,000,000 tons of sugar annually. Of 
this quantity, before the Spanish war, .we only made about 
300,000 tons, about one-seventh of all. 
Since the Spanish war we have acquired Hawaii, Porto Rico 
and the Philippines, all of which give us large additional quan-
tities of sugar. 'l'his year we will produce about 100,000 tons 
of beet sugar, so that at the present time it may be said that 
we produce ahout one-third of all the sugar we consume, but 
still there is a vast foreign market, which we might supply 
with the home product. There is no danger, therefore, of over-
stocking our home market with increased sugar production, 
nor is there danger of the beet sugar driving the cane sugar' 
out of the market. For many purposes, as for instance the 
manufacture of syrup, beet sugar is unsuitable, and there will 
always be a demand for all the cane sugar that can be made. 
The sugar crop of the present year of the whole world is 
about ]0,000,000 tons, of which nearly 7,000,000 are made from 
the sugar beet. 
'l'he sugar beet, can, however, not be grown in Florida profit-
ably. Her'e you must depend on cane for sugar and upon cas-
sava and potato for starch. From starch glucose can also be 
made, and it seems to me that in the neal' future the glucose 
industry will pass from the Indian Col'll belt to the cassava 
and potato belt. In one particular industry Florida and the 
southern parts of Georgia and Alabama stand preeminent, and 
that is the manufacture of table syrup from sugar cane. It is 
important, however to secure uniform grades to hold the mar-
kets of the world and this can only be accomplished by mixing 
together the products of small farmers or by the establishment 
of centra.] factor'ics, where the cane grown in the neighborhood 
can be manufactued under standard conditions. 
By the devf:lopmcnt of these great industries table syrups, 
untold wealth in the neal' future will flow into Florida. As by-
products of the factories, immense quantities of cattle food 
can be obtained, both from sugar cane and the starch-produc-
ing plants. 
Thus a dairy industry can be established in conneetion with 
sugar and starch-making which will add much to the wealth of 
the state.-Flor. Ag. 
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BUD·VARIA'l'ION IN THE SUGAR OANE. 
The latest issue of the West Indian Bulletin, the journal of 
the Imperial Agricultural Department, contains among its 
many instructive features a highly interesting article on bud· 
variation in the sugar cane. 'l'he article presents to the public 
the results of the latest investigations in this comparatively 
neglected field of research and indicates the promise that 
future experiments in bud·variation hold out for the improve· 
ment of the sugar cane. Some of our leading authorities, it is 
important to note, are not yet quite satisfied that the well· 
understood phenomenon known as bud·variation exists in con· 
nection with the sugar cane. Thus, Professor Harrison is, or 
at least was in the earlier 'nineties, among those who pro· 
fessed a strong scepticism with regard to the phenomenon. In 
the elaborate report on the agricultural work in the Botanic 
Gardens, British Guiana, 1~93·95, for which, in conjunction 
with MI'. Jenman, 1\11'. Harrison is responsible, the following 
passage occurs: 
"'Ve do not conisder that a cutting from an older or other· 
wise fayored richer shoot is likely to produce a new plant of 
superior saccharine strength, and as a matter of fact all our 
experience disproves this oft·recommended idea, and we know 
of no analogy supporting it apart from seminal generation, no 
instance of 'bud variation' haYing ever occurred in our long 
daily acquaintance in field and laboratory with the cane." 
Equally emphatic is the assertion of Mr. Harrison contained 
in his work on the agricultural improvement of the sugar cane, 
published in 1897. Neither Mr. Jenman nor himself, he writes, 
notwithstanding their extensive experiences with the scientific 
observation of the sugar cane, "has ever seen anything re· 
sE'mbling a 'bud variation' in the case of the sugar cane;" and 
he adds, "I think that we are justified in assuming that if such 
variation ever occurs it is only in exceedingly rare cases." 
Nevertheless Dr. Morris (who, we presume, accepts the views 
contained in the article under notice) holds the phenomenon 
to be definitE'ly established. No cases of bud·variation, says 
the writer, had been recOl'ded, apparently, from the West 
Indies previolls to 1897. "The phenomenon had, however, been 
obsel'Yed and taken praetieal advantage of in other countries"; 
and numerous quotations are reproduced in support of this 
statement. For instanee,the Director of Forests and Botanic 
Gardens, of 1Iauritins, writing in 1900 to Sir 'Y. Thiselton· 
Dyer, DirectoJ' of Kew Gardens, expresses the opinion that 
more and better results will be obtained by good cultivation 
and hy new varieties of canes from "bud·sports" than from 
raising canes from seed, which he describes as "a long and 
tpdious afTair." In Mauritius at present there are in cultiva· 
tion eight or nine new varieties obtained by bud variation, 
some of which are "very fine canes," "extensively planted," 
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::ind most of which /lare hardier than their parents and yield' 
more sugar." Dr. Stubbs, of Louisiana, writing in 1897, also, 
quotes illustrations of bud-variation that have come under his· 
notice, but remarks that the new varieties thus secured "have 
as yet no pronounced excellencies" over the ordinary canes in 
<.'ultivation. Evidence of the existence of bud-variation in the 
Antipodes was also supplied recently by Mr. James Clarke, of 
North QUf'ensland, in a letter to Professor Harrison. It seems, 
however, that in the 'Vest Indies the phenomenon has not only 
l'ecently been observed but is of comparatively rare occur-
rence. The cases that are quoted in the article suggest that 
bud-variation is most evident when the new canes are intro-
duced. "~'he sudden change of climate, soil, and other circum-
stances." says the Mauritius Director of the Botanic Gardens, 
"eauses bud varieties to be thrown off." If this is the general-
ly accepted view, it will be understood that the conditions of' 
eane cultivation in British Guiana have hitherto not been 
favorable to su('h manifestations. In Barbados, where there 
are more varieties in cultivation, the conditions are better 
suited for the development of "bud-sports," and' since 1899 
~everal well-defined instances of the phenomenal have come to· 
light. In Mareh, 1900, for example, Mr. S. B. Kirton, propri-
etor of Arthm Seat plantation, found several stools of cane 
giving undoubted evidence of bud-variation. One of the stools 
,',-as sU:bmitted to Mr. J. R. Hovell, the well-known Botanical 
supel'intendent, Who after careful examination felt satisfied 
that it was a decided case of "sport" or bud·variation. The' 
piece of cane originally planted was of the ribbon variety; 
from a bud grew a white eane (bearing a remarkably close reo 
::lemblance to the "Burke" seedling), and this in turn from a· 
bud underground produced a ribbon cane. All these scattered 
observations lead the writer of the article to a series of con-
clusions which seem to be well founded. It is probable, -he 
lldds, that bud-variation is not so rare as at first appears. ~'he 
Barbados discovery "was the result of merely one afternoon's 
observation and of the canes along the hedgerows of one field 
only;" and the following inadequate and somewhat unsatisfy-
ing explanation is olrered regarding Professor Harrison's ex-
perienee: . 
"No (HlP obscrver, however diligent, can closely examine a 
large area of canes. 'rhe labor of getting about in amongst the 
mature eanes is too great in tbe tropics, and he will be limited 
to those cases whith happen to occur along the edges of a field. 
'fhat this is indeed the case is shown by the instance of Messl's. 
Harrison and Jenman, who during all their long experience 
with. and eal'pful observation of. the sugar-cane, had not, at 
allY rate up \'0 18!l7. PVCI' seen a ease of bud-variation in the 
field." 
Assuming'. how('\,('I·. that bud-variation is an accepted factor 
in eonIleefion with OW HUg-HI' cane, it remains to eOllsidel' the 
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probable economic value of the discovery .. The Mauritius 
authority, already quoted, describes the new "sports" as for 
the most part superior to the parent canes; and Mr. Clarke, of 
Queensland, in his communication on the subject to Professor 
Harrison, observes that on analysis some of the "sports" gave 
double the percentage of crystallizable sugar obtained from 
the mother plant. Dr. Stubbs contents himself with a some 
what negative testimony as to the value of "sports," whose 
sugar contents, he says, "are fully equal to those of our home 
ribbon and purple canes." Speaking in Barbados on the sub-
ject a few years ago, Dr. l\forris remarked th~t there was, "a 
distinct val ue in these sports, as they afforded a means of ob-
taining a cane of greater merit than at present." Scientists 
are merely on the threshold of research in this direction and 
no definite proposition can be built off the investigations al· 
ready ma.de further than this, that bud-variation in the sugar 
cane is a well attested phenomenon deserving of the closer 
study of the seientific experts. The "sports" discovered in Bal'. 
bados have beeIi planted out in the same fields as other canes 
undergoing test. "In each case," we are told "the plants from 
the striped and unstriped canes are growing side by side." In 
May next year they will be cut, crushed, and subjected to 
analysis. The official report on the results of the experiment 
will be waited for with interest, not alone in the West Indian 
colonies, but in every country where cane sugal' is produced. 
We should add that the value of the article in the Bulletin is 
enhanced by two colored plates which illustrate the phenom-
enon of bud-variatioll.-Demeral'a Chronicle. 
-------:0::-------
REOIP1W0!1'Y OR A.NNEXA.TION. 
The advo('ales of the incol'ppratiol1 of Cuba into the United 
States imagine, undoubtedly. that back of the cause which 
they urge so ~trenuollsly is "manifest destiny." "Why, indeed, 
says the Boston Globe (democratic), should the Cuban.people 
trouble themselves at an early date over the mere form of 
going through the motions of an election '? To what purpose 
cun real excitement be raised ovel' the electoral contest in 
Cuba between Tomaso Estrada Palma on the one' side and Bar .. 
tholomeo 1\la80 on the other as rival candidates, if Cuba is 
destined surely and steadily to gravitate into place as one of 
the states of ;'our indissoluble union"? Such a struggle at. the 
polls could sCal'cely be looked upon even as a matter of form. 
'.rhe "logic of events" is at once the most pressing and the 
1I10st unanswerable that argument can advance. It is, indeed, 
not always the most agreeable kind of logic to assert in the 
faee of the wodd, but, as the old adage expresses it, "Neces .. 
E;ity knows no law." Cuban sugar and tobacco planters who 
profess themspl\'es wholly unable to carryon their respective 
lines of business with evpn the semblance of sucepss, under 
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existing conditio.~s, may yet be driven into support of the pol-
icy of annexation to the United States, if only from motives 
of self interest. 
No further doubt seems to be possible as to the attitude of 
Gen. I .. eonard VIr ood, governor general of Cuba. The weight of 
influence exerted by this popular administrator has been cast, 
fully and definitely, on the side of annexation, and it would be 
sheer folly to attempt to depreciate Gen. Wood's influence up-
on public sentiment in "the Pearl of the Antilles." 
Unquestionably, the President appreciates, to some extent, 
the fact that there will be strong and strenuous opposition in 
the republican ranks to any plan, devised on whatever pretext, 
to redue~ the duties on Cuba's sugar and Cuba's tobacco. Our 
strenuous chief magistrate has but yet only a faint idea of the 
storm of opposition which the sugar magnates of this country, 
nnited with the tobacco growers and tobacco merchants of the 
Connecticut valley and oi)ler sections, can rouse up along the 
high protective line . 
. Already "the storm signals are up." The tariff beneficiaries 
of the eountry never will give up their contest for continued 
favor without a serious, stubborn struggle. To these men and 
their like it is "business" to defend theU' position and the 
theory on which it is founded, and "business talks." Far 
greater in importance to them is it that high protective duties 
011 Cuba's sugar and tobacco should be obstinately maintained 
than tbat the growers of these products should be able to earn 
a livelihood thereby, or that the people of free America should 
profit by the zeal and enterprise of "thim Cubians." 
---:0: I 
Negotiations, now formally concluded, for the placing of 
a $20,000,000 loan of the German Government in N ew York, 
again direct attention to the extraordinary change in this 
country's position in the world's finance. The floating of 
these obligations, which appear to be similar in character 
and maturity to .the recent Exchequer bond issue of Great 
Britain, follows similar accommodation extended to or ap-
plied for by Russia, Sweden, and England, and creates a 
wholly new factor in our investment markets.-Ex. 
----:0:----
TIMBER 1,000 YEARS OLD.-Experts seem to be divided as to 
which of the two hard woods-Jarrah and Karri-of ·West· 
ern Australia is the most durable. Jarrah wood piles 2 feet 
2 inches square, dri,en thirty-three years ago at the Largs 
Bay pier, were found on examination to be as sound as the 
day they were put in. A specimen of Jarrah wood under 
similar circumstances showed serious deeay. Timber of the 
Tamarisk or Shittem wood has been found perfectly sound in 
the ancient temples of Egypt in connection with the stone-
work which is known to be at least 4,000 years old.-Journal 
of Horticulture. 
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LlST OF VERNA OU~AR AND PROPER NAMES OF PLANTS., 
Continued from the last November's number. 
BOGOL-The Fijian name of a handsome EUGENIA 
gl"owing on sandy sea coast near Levuca, Fiji, from where 
seeds have been collected. I!t is a large leav-ed, handsome; 
dark green tree of about 20 to 30 feet in height, with large 
bunches of fruit th-e size of a fig, becoming scarlet red when 
growing along fh-e branch-es. This, however, is not eaten 
by the natives, as I have been 'infnrmed. The tree is an 
addition to beaU'tify our barl'en coaE.t shores. 
BOWENIA Spectabilis.-Anornamental plant belonging: 
to the CICADACEAE, with pretty fern like leaves. From 
the Queensland Acclimatization Society Gardens, January" 
1900. 
BRACHYCHITON Aceri.foHa.-The Australian Flame tree. 
An -evergreenshad-e tree, attaining a height of sixty feet or 
mnre, with magnificent trusses of crimson flowers. Eligible' 
fnr shading promenades when rapidity ,of growth is no object. 
Seeds from N. S. W., Australia, 1899. 
BREXIA Spinom.-Small bushy tree, spiny, ornamental. 
Native of Madagascar. Seeds from New South 'Wa,les, 1899. 
BROWNEA coccinea.-A handsome small ornamental tree, 
with large, scarlet, l~ed flowers. 
BR01jVNEA gl·andiceps.-A tree as above, with flowers of 
a pink color, eight inches in dIameter. Both of the~c trt:es 
should be extensively grown in parkE" and gardens. Seeds., 
at Peradeniya Gardens, 1894 and 1900. 
BROWNFELSIA Sp.-Seeds of two species of thescJrna· 
mental Slll'ubs, Sydney, New South Wales, 1899. 
BRUG UEIRA gymnorrh'iza.-Oneof the Mangl'ove trees' 
in the East Indies, where the bar'k is used as an astring<"nt, 
for tanning purposes, and for dyeing black. Seers, appal" 
ently immature, from Northern New South 'Yales, Decem· 
bel', 1899. 
BUTEA frontoE'a.-The "Dhak" or "Pulas" as India. This 
magnificent tree extends to the Himalayan :Mo,untains, as· 
cending to elevations of 4,000 feet. It is very rich in a 
pecul'iar kind of kino, which according to Muspratt. con· 
tains up to 75 pel' cent of tannin. From the flowers a beau· 
tiful red dye 'is prepared; and the shellac from it is inferior 
only to !that of Schleichera 'rrijuga (F. F. :M.). This appears 
to be the tree present in Honolulu; one in Mr. Atherton's 
yard, and the second at the Hon. :MI'. Damon's place. 
CALLADIUM esculentum.-Ten varieties of "Dry Land 
Taro" were obtained from the Botanical Gardem" at Suva, 
Fiji, where they wel'e growing. in rather damp gronnd, ditches 
running through the same, and the surface of gronnd reach 
ing about two feet above walter level. They have been plant· 
ed at the Govel'nment Nursery. 
CALLIS'l'El\ION saligne.-One of this Austl'alian "Pape)' 
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Bark Tree" is growing at the Government Nursery, intro-
duced many years since by the late Mr. A. Jaeger, and only 
now beginning to produce seeds. In its native home, along 
;riv,er banks and in swampy places, this tree growS' to about 
:sixty feet in height, producing a hard, clQse grained wood, 
;suitable fQr wheelwrights' wQrk and implements, proving 
very durable underground. 
CALOPHYLLUM inohyllum.-Although this valuable tree 
is present in the island, nevertheless large numbers Qf seeds 
were picked up along the seashQre in Fiji and sent here. It 
is practically a coast tree, growing sO' close to' the water that 
the roots are washed by the incO'ming tide, and here attaining 
a heig~t of from 80 t,o 100 feet, yet it wiH produce a hand-
some tree most anywhere. 
The timber 'of this giant tree is very impQrtant; 'it is O'f a 
medium weight, large hardness, Qf a brownish red color, and 
will take a gO'od polish. In India this timber is highly 
esteemed. It is used to make masts, rafters, planks, in 
shipbuilding, and especially for articles where a sltrO'ng and 
lasting timber is required. In consequence of its importance, 
this tree is largely cultivated in India, nO't O'nly fo'r its wO'od, 
but also for the gum resin exuding from ilts bark, the Taca-
mahac-Gum of commerce. The tree is 'One of the handsomest 
found here, a:nd s'hould be planted everywhere to jmprov(> 
the scenic aspect. 
CALOPHYLLUM calaba.-A second species O'f rthis valua-
ble tree is growing at the Nursery, no doubt brought here 
from the West Indies, where H is indigenous. The seeds re-
semble the foregoing, and alsO' yield an oil suitable for many 
purpO'ses: In Brazil the timber is knO'wn under the name of 
Santa _Maria vVood; ithasl also been employed in shipbuild-
ing in Europe. 
CANANGA odorata.-"Ilang Ilang," the name of a per-
fume derived from ,the flowers of this large tree, belonging 
to the ANONACEAE; a native of Summtra. Many seeds 
from trees; about one hundred feet in 'height; Ceylon, 1894. 
CHAMAEDOREA.-,Pretty little ornamental pot palms, 
grO'wing in mountain forests in South America, as under· 
brush. Lorge numbers of seeds 'obtained in Mexico mt various 
times, up to 1899, O'f the following species: 
CHAMAEDOREA ERNESTI AUGUSTA, from Guate-
mala. 
CHAMAEDOREA GRACILIS, and 
CHAMAEDOREA graminifolia, from Mexico and Guate-
mala. 
CARYOPHYLLUS Sp.-A handsome, small dark green 
leaved tree, with bright red long eylindl'ical flowers like that 
of the clove 'tree to which 'it iSI related. See.ds at Suva, Fiji, 
from plants growing among Mangroye in salt marshes_ 
CARYOTA Rumphiana.-These handsome palms are found 
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chiefly upon Islands, yet also on the mainland ·of Asia, where 
their favorite locality is amongst dense forests along rivers. 
The above is the hands'omest of the genus. Seeds from Ac-
climatizrution Gardens, Queensland, January, 1900. 
CARYOTA urens.-This is the palm seen so numerous in 
Honolulu, yet they are poo·r specimens compared to those 
seen at Ceylon, from where seeds were sent. 
CASTILLOA.,elastica.-While in Mexico, September, 1898, 
a quantity of seeds of this Rubber Tree were obtained, yet 
no trees were raised from the same. One tree furnished, 
among a collection at Orizaba, proved to be some species of 
FICUS, instead ·of the Mexican Rubber Tree which was met 
with at the Botanical Gardens at Suva, having been received 
there fl'om the Kew Gardens; a few cuttings of these trees 
did not reach Honolulu in good condition, and we are as yet 
w1thoUJt any of the most valuable rubber plants that would 
s,ucceed in almost any locality with us. In a recent article I 
have seen Gastilloa alba mentioned as the best of MexicaI! 
castilloas, and the above tree growing well at the Govern-
ment Nursery, may prove to be this species. 
CASTINOSPHERUM Australe.-The Moreton Bay Chest-
nut. A handsome tree for scenic planting, with large pin-
nated leaves and pea like resemes of flowers of a bright yel-
low color, six or eight inches long,and tapering to both ends; 
it generally conta'ins four seeds, which are rather larger than 
chestnuts, yet of an inferior quality. Seeds from Queensland, 
January, 1900. 
CEDAR AUSTRALIAN, Cedrela Australis.-Eastern Aus· 
tralian Red Cedar or Cedral. Attains a hight of 200 feet, 
and sometimes a stem girt of 18 feet near the base. The 
light be.autiful wood is easily worked and sUSICeptible of high 
polis·h. It is very much in request for furniture, for turning, 
for the manufacture of pianofortes, for boatbuilding; it is 
highly prized for building racing boats which weigh little 
over thirty pounds, though thirty feet long. Seeds from N. 
S. W. UlOO. 
CEIBA pentandra.-The "Kabok," an enormous tree found 
all through the tropics. It is largely raised for its beautiful 
silky substance, called "Silk C()Itton," which 'is highly esteem· 
ed in tl'opical countries for upholstering, being extremely 
light a'nd soft. The price of the same last year in Europe 
ranged from 12 to 15 cents pel' pound. Seeds from Fiji. 
. CELTIS occidentalis, Linne.-The Hackberry tree of East-
ern North America; reaching to eighty feet in height; will 
grow tolerably in the poorest soil. The sweet fruit edible. 
Wood is rather soft. Trees used largely in cities of Texas, 
as for shade in streets and parks. Seeds, from Texas, 1898. 
CELTIS sinensis, Persoon.-China and Japan. \Vith bet· 
tel' timber, useful for carpenter and turner's work. Fruit 
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edible, but small. Seeds from Japan and China, 1895 and 
1896. BQIl:h of these trees growing well in Honolu,lu. 
CIRUELA. Spondias lutea, S. 'Purpurea.-A large seeded 
fruit the size ·of a small walnut, which the large tree s<ome-
what resembles; it is cultivated in Mexico, where it is f.ound 
at all the markets; its rather thin pulp is of an agreeable 
flavor: and 'is highly esteemed by the natives. Seeds from the 
City of Meico during 1897. 
CHERIMOYA Anona cherimolia.-We have seen numer-
ous sick.Jy trees and fruits of very small s,ize in Honolulu. 
compared with what has been seen in Mexico of this, the 
best of all known fruits, rightly called the American Man-
gostan. It is a nrutive of Peru and Ecuador, and although 
strictly tropical, it will not Ithrive well in low lands, produc-
ing but inferior fruits :of little va:lue.At the equator, an 
altitude of about 3,500 Ito 4,000 feet is most favorable to grow 
and produce fruits. to perfection; in the northern and south-
ern direction this, line naturally ends by a height of from 
800 to 1,000 feet above sea level. According to Semler, "if 
the tree is planted at or neal' the sea coast, it will bear most 
sparingly, and its fruits are of little va:lue." The fruit, which 
varies in size from an orange to a cocoanut, in Mexico, is 
often bur'ied in heaps of mais to obtain the propel' matUl'ity 
and flavor; it should always be eaten with care, partaking 
of large quantities, and espeeh1l1y the dl'inkingof milk aft~r, 
haSi often very iII effects. Since writing the above we have 
met with this tree in very large numbers growing wild in 
North Kona and Puuwaawaa. It is said to produce excellent 
fruit. 
CHRYSOBALANUS icaco-\Vest Indies_ A tree of im· 
portance. It produces a fruit largely made in to presenes, 
which for'IllS an article of trade. Seeds, from Sm-a. Fiji, Nov. 
1899. 
CIDRA, Citrus cedra.-Likely a variety of this fruit wafo 
met with in the State of Merclos, Mexico. A slllall slender 
tree with a trunk barely 1-1 inches in diameter, supported on 
sticks; hal' numerous elongated fruit from 6 to 8 inches in 
length, consisting chiefly of a th'isk rind and hardly any pulp; 
it is used for making a superior pres>erve, eaten raw, and for 
variQus other purposes. Ten cents for one has been asked 
in the markets ,of Mexico. Seeds from that country dUl'ing 
1897. 
CITRUS lumina-The sweet lemon. Seeds from maI'ketn 
of City of Mexico, 1897. 
CLANTUA pyrifolia-Seeds £loom N. S. ·W., Australia, Jan. 
1900. 
CLIMBERS Cocos Nucifera,-
CLIMBERS, -Under this head CaIne a large number of 
plants, ornamental and otherwisoC, of wood climbing and 
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semi-climbing plants, collected at various places visited the 
last few years. 
COCOANUTS, Cocos Nucifera.-Ten varieties of fruit of 
this valuable plant were obtained -at Levuca, Fiji, and may, 
prove at ieast a valuable addition to those already planted. 
COBAEA scandens-'A well known ornamental climber. 
Seeds from Orizaba, Mexico. 
COCOS flexuosa.-Brazil; extending far north. This sled-
er and rather tall decorative palm, belongs to the dry Cactus 
region. It becomes a ctately plant in a few years and pro-
duces seeds most freely. From Queensland Acclimatization 
Society, ]900. 
COOOS plumosa.-South Brazil. Has already borne seeds 
at Jaeger's garden, some three or foUl' years since. This 
splendid Feather Palm attains a height of 60 feet. It is one 
of the hardiest of all Palms. Quick of growth, and particu-
larly handsome in tatue. Seeds of all Palmsi 
larly handsome in statue. Seeds from N. S. W., and Queens-
land. 
COFFEA Arabica.-Seeds of same from the State of Oaxa· 
ca, Mexico, 1897. 
COFFEA bengalensis.-The rather small seed of this coffee 
tree is to my knowledge not used, the plant, however, may 
prove of value for hybridization. Seeds from Botanical Gar-
dens, Suva, Fiji, and Hong Kong, 1895, 18!)9 and 1900. 
CORYHA umbraculifera.-The Talipot Palm. It is one of 
the handsomes.tof the Fan Palms. At its home in Ceylon 
and the Malabar Coast the straight stem reaches its full 
height of 60 to 70 feet in from 35 to 40 years. The gigantic 
leaves 'have prickly stalks six to seven feet long, and when 
fully expanded from a nearly complete circle of thirteen feet 
in-diameter. The enormous branching spikes of flowers of 
this tree can be noticed at a long distance, rising above the 
leave::;. twenty to thrity feet in height. After producing large 
quantities of seeds the plant begins to deca~-. 
Seeds from the Botanical Gardens. Peradeniya, Ceylon, 
1900. 
CRESCENTIA cajete.-A variety of calabash tree, produc· 
ing fruit about three times the size seen at Honolulu. As 
well known, the woody smell of this fruit is made into many 
useful and ornamental articles. 'rhe pulp is esteemed aSI a 
medicine; the wood of the calabash tree is light. tough and 
pliant. Seeds from Botanical Gardens, Sum. Fiji, 18m). 
CROTON.-Cutting of some fifty yadeties of this ornamen· 
tal shrubs were obtained chiefly at the Botanical Gardpns at 
Suva, Fiji, many of them will prove new to the already large 
varieties present. 
CRYTOSTEGIA Grandiflora-A handsome flowering. woo· 
dy climber, from Madagas.car. Very rich in milk that will 
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produce an excellent caoutchouc. Seeds from Brisbane, 
Queensland, 1900. 
CRYPTCSTEGIA Sp.-A semi-climbing shrub, growing on 
dry hills around Cowloong, China. Seeds from same place, 
March 1900. 
MACADAMIA fernifolia-Hhe so called Queensland nut 
had been previously imported. It is growing admirably in 
Honolulu, and its nuts are highly esteemed. Seeds from the 
late Dr. Bancroft, of Brisbane, 1894. 
CUPRESSUS Sp. (Lindleyi ?)-A large and stately Cypress 
on the mountains of Mexico. Seeds from Amecameca, 8000 
feet altitude, 1897. This tree is growing admirably well on 
these, Islands, and should with other congeners be more large-
ly planted. 
CYCAS Australis.-Seeds at Adelaide, S. A., during 1894; 
given to me as coming from 'West Australia. This is likely 
CYCAS media, seeds of which were sent from North Queens-
land. 
CYCAS Circinalis-Seeds at New Caledonia, 1899, from plant 
originating in New Ireland. Very much resembling Cycas 
media, with stem somewhat more slender, leaves not so 
straight and somewhat curly. 
CYCAS Rumphii-Indian Archipelago. Seeds from Bota-
nical Gardens of Peradeniya, Ceylon, 1!)00. 
CYPERUS Alternifolius- An elegant greenhouse plant. 
Seeds from Mexico, 1898. 
EUGENIA Malaccensis-The well known Ohia Tree, of the 
Hawaiian Islands. Seeds of a large vaI'iety of huit at Suva, 
Fiji, 1899. 
EUGENIA Parifolia-A handsome evergreen, small leaved 
tree, generally found growing along streams. Seeds from N. 
S. W., Australia, 1899. 
SEE BOGOI 
EUGENIA Sp.-Another handsome tree with the size and 
shape of a large aligator pear, of a brilliant red color. From 
the Botanical Gardens, Suva, Fiji; brought there from New 
Ireland by the late Gov. Thruston. ' 
E'VODIA IIortiensis.-A handsome evergreen shrub; in na-
tive villages in Fiji. Yellowish green ppanicles of very fra.-
grant blossoms; a small spray will perfume a whole room for 
days. R('eds from' Fiji. 18!)n. 
MAMMARA Australis-Kauri Pine. North Island of New 
Zeland. This magnificent tree measUl'es, under favorable cir-
cumstances, 1~0 feet in height, and exceptionally, 17 feet in 
diameter of stem. It is the tree from which the far famed 
Kauri timber is derived, and besides is yields the RaUl'i resin 
of commerce. These trees grow remarkably well in Honolulu, 
where apparently two species are growing. 'l'hey should be 
planted largely, being'. not only one of the handsomest trees 
present, of apparently quick growth; they all produce an eX-
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cellent timber. Seeds of this species were sent from Auck-
land, N. Z., 1899. 
The following other species are all of equal value anu 
would do better here than the New Zealand tree. 
DAMAMARA Alba.-Agath-Dammar Pine-Indian Archipe-
lago and Mainland.. 100 fee in height; very important on 
account of its yield of the transparent Dammar resin, exten-
sively used for varnish. 
DAMMARA Macrophylla.-Santa Cruz Archippelagos. A 
beauutiful tree of about 100 feet high. . 
MAMMARA Moorei-New Caledonia. Said to grow to a 
height of 50 feet. 
DAMMARA Obtusa. -New Hebrides. A fine tree reach-
ing a height of 200 f('et, with a long clear trunk 
MAMMARA Ovata-New Oaledonia. This tree is rich in 
Dammar resin. 
DAMMARA Robusta. -Queensland-Kauri-A tall tree at-
taining a height of 180 feet. Also yielding Dammal' resin. 
DAMMARA Vitiensis-li'iji Islands. A trC'e about 100 fe~t 
in height. I have been informed that this is one of the most 
valuable timber tI'ees in Fiji, next to the "Vesi" (Afzelia Bi-
juga), but as it is growing chiefly in the mountains it cannot 
be reach. We have met with this noble tree on Vitu Levu, 
from an altitude of 500 to about 2,500 feC't, where many lar'ge 
trees were seen destroyed by the natives who ('oJlrd the Dam-
mal' resin by ring-barking the tree, this 'we have sppn used to 
illuminate the dewllings on festive occasions. p: odnl'ing a 
brilliant light. 
DILIJENIA Indica-A handsome lofty tI'ee with very large 
leaves; fruit about foul' inches in diameter. . ... p have not 
seen the flowers of this tree; all the species have them more 
01' less large, often nine inches in diameter a: d showy, yel-
low 01' white; sepals increase in size after fiow(~ring. and even-
tually closely covering the fruit; that of slle(·ip~. is ea ten in 
India, and the acid juice sweetened ,,·ith sugar make;; a cool-
ing fever drink. Also produces valuable tillll'(,l ° Many 
seeds at Hong Kong, 1UOO. 
DION Edule-Mexico. 1,000 sC'eds hom Ol'izaba lS99. 
Handsome ornamental plant, belonging' to CY(::1l1a('(>:w; its 
sC'eds produce a large quantity of staJ'dl wlti('h is I:spd as 
arrowroot. 
DIOSCQREA-Yams. ,"Vhile at KanH'rIlIlg·n. Cait'ns, 
Queensland, during lS!l4, the late l\h. Cowh'y kiil(liy ga,(' me 
the following varieties of these highly llutrieiollH iulH'n;. 
D. Fortuna. A large, hard alld fihl'on" HIJ,·,·iP". pot porti-
eularly good. (12) specimens. 
D. Panna. A small white variety. till' hp>'j or :1': yams; 
milch sllpeJ'ior to potatops. (2) speeill1(,~'f'. 
D. Serpentina. So named by MI'. CO\\o](.y f,', """liar 
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resemblance to a snake. ANew Guinea variety. (2) speci-
·-mens. 
. D. Trobriant. Growing upp pto 30 lbs. in weight. (12). 
D. Uvi. No doubt D. Alata, the Uvi Yam is meant. India 
';and South Sea Islands. Uuder favorable circumstances will 
.:grow to a length of eight feet, and the prodigious weight of 
100 lbs. One of the principal kinds grown in the South Sea 
· Islands. (12) 
While at Suva, Fiji, Nov. 1899, nine varieties were picked 
· out from a large assortment at the native market and sent 
'here. A red variety is said to be made into poi and eaten 
with a little salt. 
Two species of Dioscorea are indigenous to the Hawaiian 
Islands, one of these D. Sativa, bad largely been cultivated 
· before the introduction of the potato; both the species appeal' 
.to be an infedol' quality, and the introduction of better va-
rieties is likely to again revive the culture. 
Showing the comparative value as food; Yams contain 16.~ 
per cent of starch, 2.2 pper cent of albumen; the sweet potato 
but ten per cent of starch, and 1.5 pper cent of albumen; 
. (Semler). 
Great care is bestowed upon the cultivation of Yams by the 
natiws of Fiji; in new elearings the smaller stumps are left 
fOl' tlw vines to eIimb upon-small bamboo rods arc generally 
used, one to eaeh plpant, three to four feet appart. At a 
height of about tl1ree feet from the ground. these are bent 
over at a right angle in various direetions, forming a frame 
work for the runners that will shade the ground below. Rieh 
and light soil, as found in the Olaa Distriet, should produee 
large quantities of Yams pel' acre, from five to seven months 
after planting. 
DRACANEA Draco-The Dragonblood tree of the Canary 
Islands; it yields one kind of Dl'agonblood resin. l\fany seeds 
from N. S. W .. Australia, 189!1, 
ERY'l'HRINA Crista-galli-'l'he cockscomb COl'al Tree of 
Brazil, largely planted as an ornamental tree. Seeds from 
Brisbane, Queensland, HJOO. 
ERYTHRIN A (Caffra '?)-.A saInll African tree. Seeds from 
Brisbane, Queensland Jan. UlOa. 
ERYTHRINA {Indica ?)-Tl1is tree is largely used as it 
sl1ade on tea, coffee and cocoa plpantations; it is readily pro· 
pagated from cuttings simply stuck in the ground where it is 
wanted. in branches of the thicknee of a tl1umb to that of an 
arm. and about awo feet in length. It has long been used in 
India, Cylon and Java, where the Malays call it "Dadap." 
It is a quick growing tree with somewhat drooping bmnches 
and flowers of an orange red color. Seeds at Kandy, Ceylon, 
Jan. 1900. 
Numerous other species of Erythrina were collected at VH-
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rious times, two in Mexico, at Fiji on the seashore, in CeyJon 
-and China. 
ERYTHROXYLON Cocoa-Seeds of the Peruvian plant 
from the Peradeniya Gardens, Ceylon, Jan. 1900. It is famed 
for the extraordinary stimulating property of its leaves, which 
_pass under the name 9f Spadic and Cocoa. They contain two 
Alkaloids, cocain and hygrin; also a peculia tannic acid. The 
occain has become of great importance in medicine as topical 
anaesthetic, particularly in ophplmic surgery. In the native 
country of the plant, its leaves have for ages been in use for 
chewing to stave off hunger, thirst, sleep and fatigue; also 
for allaying local pains. They are also chewed by the Peru-
vians for the purpose of increasing the endurance of fatigue 
during long pedestrian journeys. The moderate cosumption 
of this plaut seems to leave no ill effect. (F. V. M.) 
Seeds from Peradeniya Gardes, Ceylon, Jan. 1900. 
EUCALYPTUS.-vVe have some fifty varieties of these 
growing in the forest of Tantalus; some species, will in years 
to come be of great value, yet the greater part of them will 
only prove useful as firewood. Seeds of one tree growing ou 
dry limestone formation at Freemantle, oW. A., were collected 
Jan. 1900. 
EXOCARPUS Cupressiformis-South Australia. Verna-
cular name "Native Cherry." Seeds from Adelaide, 1894. 
FAGRAEA Berteriana.-A large shrub or small tree of 
about fifteen feet in height. Flowers showy, very fragrant, 
white at first, turning yellow with age. Seeds at Suva, Fiji, 
1899. 'Ve have seen this 01'- a similar plant, growing very 
luxuriant at Mr. Boyd's residence, Manoa Valley. 
FIOUS J\Iacrophylla.-The Moreton Bay Fig Tree. Perhaps 
the grandest of Australian avenue trees, and among the very 
best to be plpanted, although in poor dry soil its -growth is 
slow. Already in Honolulu, as a large tree in few specimens. 
Seeds from Sydnf'Y, N. S. 'V., 189D. 
FICUS Hubiginosa.-A more compact tree than the fore-
going; largely grown in public grounds around Sydney, N. S. 
'V., from where seeds were obtained during 1899. 
FICUS Sp.-A large leaved medium size tree. Seeds at 
Suva, Fiji, ISD!). _ 
FICUS Sp.-A very handsome small leaved spreading tree 
with drooping branches, somewhat resembling our Chinesf~ 
Ficus Retusa. Seeds at Levnca, Fiji, 18DD. 
FICUS sp.-'rwo other large leaved fig trees growing at 
Hong Kong. Seeds of same February 1900. It is estimated 
that the genus Ficus compl'h,;es about 600 speciess, many of 
which come into use as India Hubber producing trees. Ficlls 
Elastica, which is present on the Islands, furnishes a consi-
derable proportion of caoutchouc. 
FILICIUM Deeipiens.-A very handsome shade tree. Bo· 
tanical Gardens, Suva, I"iji, 1S!)!). 
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FLACOURTIA Sepiaria-India. A spiny shrub or small 
tree with white flowers resembling a semi-double rose. In its 
natives country, the fruit is sold in the markets, and has a 
pleasant sub-acid flavor when perfectly ripe. Admirably 
suited for hedge plant. Seeds at Botanical Gardens,. Suva, 
Fiji, 1899. 
FOREST TREES.-During all the travels over valleys and 
mountains, while on last visit to Fiji, seeds of various forest 
trees were collected and sent here. 
GLADIOLUS Sp. Var.-Seeds from Orizaba, Mexico, of the 
best varieties raised for the markets, 1898. 
(To be Continued.) 
----:0:----
THE LIPTON SYSTEM OF' BUSINESS. 
By Sir Thomas Lipton, K. C. V. O. 
There is no royal road to riches, and, in a business as big as 
mine, no back lane. My methods are open, and anybody can 
see them. A successful concern is created and maintain(~d 
by the recognition of great facts and obvious principles-the 
growth of population and the increased facilities of inter-com-
munication among men and nations. These are the great 
factors in forming great businesses. To supply the many 
instead of the few, to handle large instead of small quanti-
ties, and to be the grower, the manufacturer, as well as the 
vendor and retailer-to do all this is to adopt, in short, a sy:,;-
tern of business obvious and open to all. 
TIrE LIP'.rOl\ RECEIPT Ft)R PROSPEHITY.-If I, proceed to 
speak of my own application of these principles, and of the 
individual qualities necessary to work them out in the details 
of business, I fear I must fall back on some very old saws. 
My receipt for prosperity, in such a concern as mine, is at the 
disposal of all. Herf~ it is: "\Vork hard, deal honestly, be 
enterprising, exercise careful judgment, advertise freely btl t 
judiciously." 
Though he who drives fat oxen need not himself be fat, 
a captain of industry must live up to his name-must himself 
be industrious. That is my belief, and it has been my practice 
all my life. Beginning work at an early age, I left Glasgow 
for New York, in the hope of finding shorter avenues to for-
tune than the old country atforded. I got experience, at any 
rate-in New York City, on a South Carolina plantation, and 
elsewhere. I got a little purse together, too; enough to take 
me back to Glasgow and my parents, to better whose position 
was then the mainspring of my eifol't and ambition. 
THE GnOW'rII or,' A GIGAN'l'IC BUSINEss.-"Nevcl' despair; 
keep pushing on !" was my motto during all that time of 
struggle. No successes have been sweeter to me than those 
early ones which my parents 8hm'cd with me. In High street, 
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Glasgow, was opened the -:ifrst-o{iiie--pl'ovision marts which 
are now numbered by hundreds through England, Ireland, 
and Scotland. That multiplication of places of distribution 
was the application, once again, of the great wholesale prin-
ciples. . Expenses of production and of supply decreased as 
the consumption and the demand increased. I was able to 
go to my native Ireland as a great buyer of her produce; by 
degrees I got my own tea plantation in Ceylon; my own carts 
and ships and ice-storage vans; my own fruit gardens in 
Kent; my own biscuit factory; my own tin factory. London 
by degrees became the great center for collection, for stor-
age, and for distribution, and the monster warehouses in the 
City Road are the result. 
It has been said that a certain attention to business is 
necessary, even for failing in it. Yes; and that gives some 
clue to the immense attention bestowed by a successful or-
ganizer upon his child-his business. To foster it like a child; 
to know it cannot thrive by itself; to keep an ever-watchful 
eye on ite thousand details; to tie its very shoe-strings, so to 
speak; and, above all, to do these things one's self and not 
leave them to the less interested-to do the work that others 
would do only a little less well-all this is to make the baby 
of a business thrive and come to a flourishing maturity. 
The details of a small bus·iness are many; of a great busi-
ness they are multitudinous. By the number of the details 
of 'his work that a man can personally master, one may 
usually judge of his capacity for success. There are men with 
a singular grasp for this or that-of a certain limited branch 
in the great organism of a bus.iness, but, outside that spe-
cial branch, they lack interest and even common intelligence. 
This may seem to say that the mind capable of large interests 
and great issues is rare; but I do not intend to say that. 
The rarity consists rathel' in the mind of large interests that 
is able to concentrate its.elf upon small details and be the 
master of a hundred branches of a trade, working in 'all with 
one object, but having in each, perhaps, a different method 
of procedure and a separate spirit .. 
THE STUDIES OF A MASTER TRADER.-Far less facile, for in-
stance, is the mind required in the management of an estate. 
The manager of a business must have a mind that travels 
-even as his goods. do. Often I have proved to myself the 
truth 'of Daniel Defoe's words: . 
"An estate is a pond, but trade is a spring." 
In my case, ·the spring soon became a brook, the brook 
a rivulet, the rivulet a river rich and with innumerable tribu-
taries, and navigable for great ships. It is perhaps not too 
fanciful to say that the master trader's· consciousness must 
follow those tributaries to their 'own sources. Tea planting 
in Ceylon, for instance, involves some knowledge of native 
labor, therefore of native life. Through agriculture the pro-
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ducer touches geology, botany, chemistry, aso well as the his-
tory of races. It would be unfair to be ignorant of rthe con-
ditions and C'ircU'mstances of ,one's. laborers. Under all skies 
they are sensible of a fellow-feeling. One of the first students 
of public eoonomy in France in the nineteenth century said 
thwt all the difference between a liberal and successful enter-
prise, ·and one that was tyrannical and unpromising, lay be-
tween the two phrases in the mouth of the master: 
"Go to work" and "Come to work." 
He said that in farming, at any rate, "Go to work" meant 
ultimate failure, and "Come to work," with ·ordinary luck, 
led securely i;() f()rtune. 
Even am()ng pe()ple accustomed not only to be commanded 
but driven, the industry of the overseer, who is present, has 
its sure effect, and the attention of the master wh() is seen 
at intervals 'has its undeniable i'nfluence. How much more 
is this the case in the European works;Jwp and in the com-
plex work .of distribution! Here also there is a ready 
response to the beginnings of profit-sharing. In the agricul-
tural system of one of the best tilled districts of Europe-
Central Italy-the cultivator shares the gross· profits with 
he landl()rd. This is very far from the English system of 
wages; but I find that a little interest may be pleasantly com-
bined with the routine of the employee. My packers are at 
work, so many to a table, and I give a bonus to be divided 
am()ng the workers at the table that shows the greatest num-
ber of finis.hed packages. A zealous 'workman thus not only 
earns his own gratuity, but helps to earn his comrades', and 
is in favor with them. This emulation is combined with 
good-fellowsbip, and money-making with a little fun. 
HARD WORK A LIGHT BURDEN.-How much value I place 
on industry, and how I believe in devoted hard work at the 
thing once for all accepted as a man's "calling" in life, may 
be seen. from the fact that even at this stage of my career I 
generally work from nine in tbe morning to ten at night. It 
has been said by many who have a right to speak. that labor 
is never ·anything but painful, however willingly undertaken 
and courageous·ly done. But I think this was the conclusion 
'of men who bad one of two kinds of labor to do--the entirely 
physical and the entirely mental. It is painful to stoop under 
a burden all day, and "the man with the hoe" is not one of 
the fav,orites of fortune. 
Nor is the philosopher grappling with infinites anything 
else than a voluntary martyr. But a mingling of the kinds 
of work, a variety of interests and of fortunes, rthe labor of 
the directing head and that of the obedient hand, the chango 
that traveling brings, even when it is traveling for a pur-
pose-:alI these make of business anything but a painful 
vocation. 
Feb., 1902.' THE PLANTERS' MONTHL Y. 93 
REPORT ON FERTIL1ZATION. 
(Continued from la.st Month.) 
Nitrification is believed by many authorities to be accom-
plished through the agency of three kinds of soil bacteria. 
One kind changes the nitrogenous material into ammonium 
compounds, another converts the latter into nitrous acid, and 
still another completes the work by a conversion from nitrous 
into nitric acid. 'These processes are slow and in the course 
of their operation a gradual distribution of soluble ammon· 
ium compounds and nitrates throughout the entire soil very 
probably takes place. For instance as the ammonia is formed 
it may be taken up by the water of the soil and carried some 
little distance before it becomes fixed, and on being oxidized 
into nitric acid a further dissemination most likely results. 
The extent of this gradual distribution cannot be measured, 
but that available nitrogen is carried to parts of the soil 
remote from the point of contact of the original substance is 
unq uestionab Ie. 
POTAsH.-This element is usually present as sulphate of 
potash in Hawaiian fertilizers, although the muriate is also 
used to some extent. Th~ sulphate on account of its very 
small effect upon the lime of the soil is favored more than 
t,he muriate, and as little difference exists between the prices 
of the two compounds, the former prov(>s very often the mOl'e 
economical in some localities. 
Owing to the rapidity in which potash becomes fixed in 
loams 'or soils of a clayey nature, Dr. Stubbs of rthe Louisiana 
Experiment Station believer:; that, in some instances, the more, 
proper ti~e for application would be befol'e planting, in order 
that the repeated plowing and harrowing might thoroughly 
distribute the element throughout the soil; otherwise if used 
as a top dressing it might become entirely fixed in places con-
tingent with the point of application. Howeyer, on account 
of the basic nature of Hawaiian soils, and their smaller con-
tent of double silicates as compared with American soils as a 
rule, potassic fertilizers are much more readily disseminated 
throughout the soil mass by means of rain or irrigation water. 
In fact, in the lysimeter tests conducted at the Experiment 
Station, it was shown that potash was found in the drainage 
waters where excessive irrigation was followed, and in 
amounts sufficient to indicate a loss of the potassic fertilizers 
which had been applied to the soil. Data are lacking to indi-
cate the relative fixing power of potash in the two salts undpl' 
consideration, but figures may be found in the table on page 
14 to show the influence exerted by each form in removing 
lime from the land. It is seen that nearly nine times as much 
lime was removed from the land where muriate was added, 
than resulted from the application of sulphate. The influence, 
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of potassium chloride is evidently almost as potent as that of 
the nitrate of soda in its depleting action on the lime content. 
In Mr. Crawley's investigatiolll'l with the "sandy soils" pre· 
viously referred to,some very surprising results were reached 
as regards the disposition of the respective potassic com-
pounds to become fixed under similar conditions in soils of a 
highly calcareous nature. By referring to the tabulated re-
sults on page 17 it will be noticed that none of the chloride 01' 
sulphate of potash was lost in the soil containing the least 
amount of lime carbonate. In the soil with the highest per-
centage of lime carbonate, 65 per cent of the chloride was 10E,t 
and 28 per cent of the sulphate. The absorption of potash by 
these peculiar soils is influenced chiefly by their content of 
lime carbonate for several reasons. The higher the percent-
age of lime carbonate the lower must be that of the double 
silicates in the respective soils, as was pointed out before in 
considering sulphate of ammonia, and these silicates are par-
ticularly instrumental in holding potash. The mechanical 
condition of the soils is influenced to a large degree by the 
quantities of lime carbonate that they contain, and as the 
mechanical condition varies so will the rapidity with which 
a solution may filter through them. The time that the solu-
tions of potash were in contact with the earth in the pipes in-
fluenced in great measure the extent of the resulting chemical 
changes. 
In the early reports of the Experiment Station it was point-
ed out that in adding chloride of potash to lands bordering on 
the sea and which are sometimes abnormally high in salt, 
there is a liability of increasing the proportion of this deleter· 
ious substance, and on that account sulphate of potash was 
advised as the proper form under such conditions. . 
PHOSPHORIC AC[D.-This element exists in fertilizers in 
many combinations with varying degrees of solubility. It is 
usually classed as water-soluble, citrate·soluble, 01' insoluble. 
In considering the availability of what have been called the 
essential elements of the soil, it was noticed that although the 
lands of the Hawaiian Islands are usually very high in phos-
phoric acid, that very little of it is rendered assimilable dur-
ing the growth of the crop. On that account it would seem 
most natural to apply this element in its most soluble form. 
The water-soluble phosphoric acid in the form of super 01' 
double super-phosphate is readily taken up by rain or irriga-
tion water and distributed more or less throughout the sur-
rounding soil and is rather thoroughly fixed. This fixation is 
bronght abont by the carbonate of lime and by the hydratell 
ferric oxide and alumina present. In the first case, a more 01' 
less insoluble phosphate of calcium, and in the second case 
a basic phosphate of iron 01' alumina is produced. Althongh 
lha'e ure Hawaiian soils with no inconsiderable amount of 
lime carbonate, the great bulk are either lacking in that com-
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pound or else contain it only in very small proportions. The 
predominating bases are those of iron and alumina, and with 
them the phosphoric acid is rather quickly united; even where 
calcic phosphate is formed the indications are that the phos-
phoric acid of this substance is gradually yielded to form com-
binations with the former. As nearly all the phosphoric acid 
in the island soils is already a component part of these basic 
phosphates, it would seem on first consideration that little 01' 
no improvement could be effected by a further addition to 
these insoluble compounds. However, when the soluble phos-
phoric acid is taken up by the water in the soil it is distrib-
uted thoroughly and coming in contact with the minute part-
icles of iron and alumina, results in compounds which on ac-
count of their existence in extremely small grains, and on 
account of their thorough dissemination throughout the soil 
mass, are in a much more available condition than the natural 
basic phosphates of the land. 
Citrate-soluble, or di-calcic phosphate, although insoluble 
in water, is soluble in a solution of citrate 'of ammonia, and is 
r('adily absorbed by the acids of the plant roots. Owing to its 
insolubility in water, however, it cannot be so thoroughly in-
corporated with the soil, as the form previously described antl 
is of corresponding less value. 
By insoluble or hi-calcic phosphate is meant that form 
which exists in natural or untreated phosphate, and is in-
soluble in water or citrate of ammonia. In the soil it is ren-
dered slowly available through the processes of decay or d\~­
composition, which action is influenced by' the amount of 
organic matter with which it is associated, the fineness of its 
mechanical division, and also by the moisture content, depth, 
and temperature of the soil in which it Jies. Dr. Maxwell 
has pointed -out that the acidity of a soil also as-sists material-
ly in this decomposing action, and attributes the greater effect 
of bone meal on some of the uplands to the higher moisture 
and acid content of those soils as compared with the lands of 
a lower elevation. 
LIME.-This element is present in nearly all fertilizers con-
taining phosphoric acid, and as calcium phosphate is added in 
large quantities to Hawaiian soils. In addition to the lime as 
phosphate a considerable quantity is also present as sulphate 
or gypsum in treated phosphates such as the form designated 
as water-soluble or citrate-soluble, and on account of its fim' 
mechanical and chemical condition is of high value as a fel'-
tilizing ingredient. 
Ground coral and coral sand are also good as well as cheap 
sources of this eleinent and are used to a considerable extell t 
on these islands, especially where the content of organic ma t-
tel' is low as well as the lime. The percentages of lime in the 
various compounds are approximately as follows: 
Gypsum ................. 32 per cent of lime. 
j. 
'J 
:i 
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Ground coral ............ 45 per cent of lime. 
Coral sand .............. 4.9 per cent of lime. 
The differ~nce in lime content between coral sand and 
ground coral is due to the admixture of shells in the former, 
whieh are compos(~d of almost pure lime carbonate. Slaked 
as well as quick lime are used in some localities, but owing to 
the readiness with which these forms of lime attack the nitro-
genous material of the soil, they are unsuitable for many 
lands. 
FERTILIZERS USED ON THE DIFFERENT ISLANDs.-The amount 
of fertilizer to be added to any land involves a c{)nsideration 
of the available constituents of the soil, and the demands of 
cropping. The form in which its ingredients should exist is 
influenced by a consideration of their respective properties 
and the existing climatic oonditions of the localities in which 
they are to be applied. 
On the Island of Oahu, the averag'e mixed fertilizer con-
tains its phosphoric acid in the water-soluble and citrate 
soluble forms; the potash is in the form of sulphate; and till) 
nitrogen is applied in three forms, as nitrate of soda, sulphate 
of ammonia and organic material. 
On Maui, fertilizers al'e applied to a large extent in the 
same forms as on Oahu, the water-soluble and the insoluble 
phosphoric acid being somewhat lower. 'fhe three forms of 
nitrogen are generally used in the same fertilizer, although 
nitrogen as ammonium sulphate is in excess of the organic 
and nitric. The total nitrO'Jen is 0.6 pel' cent higher than on 
Oahu. 
On Hawaii on account of the diversity of conditions, fertil-. 
izers are naturally found to vary more in their composition 
than on the other islands. In the Hilo dish-iet owing to the-
heavy rains, nih'ate of soda cannot be used without liability 
to waste, and potash in the fOl'm of chloride is in disfavor' 
owing to its depleting action on the lime content of the soils 
which are already low in that element. Most of the nitrogen 
used in the distriet is derived from organic sourt:es and also 
in some measure from sulphate of ammonia, although soml! 
few fertilizers used during the past year contained nitrate, 
In Hamakua phosphoric acid is !lpplied mostly in solublt' 
forms, the nitrogen as a rule being derived from ammonium 
sulphate and the potash from sulphate. 
On Kauai, nitrate of soda and sulphate of ammonia are fav· 
ored as sources of nitrogen for mixed fertilizers, very little 
of this element being applied in an organic forlll. According 
to the analyses of the Experiment Station laboratory, Kauai 
fertilizers are higher in nitrogen as a l'ule than those fl'om 
any other island. 
On account of the wide variations in the composition of fer. 
tilizers aud the limited number at hand for forming an esti· 
mate, it would be impost;ible to give average formulas for tlw 
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different islands which would be reliable for purposes of com-' 
parison. The following table will give an idea of the wide dif-
ferences between the lowest and highest percentages of each I 
~lement applied in mixed fertilizers of which we have data. 
I Potash. Phosphoric Acid. Nitrogen. 
IRLAND. 
--.----
Lowest. Highest. Lowest. iligh,.st, Lowest. Hlr:hest;, 
--
Per Cent. Per Cent Pcr l'ent Per Cent. Per Cent Per Cent. 
Maui .. .0 .0 ••••.... 4.13 17.24 5.10 14.26 5.U4 9.70 
ICauai ........... '" 4.89 10.10 5.68 9.39 6.66 9.91 
Hawaii. ............. 4.U3 22.54 5.29 14.61 3.25 10.42 
Oahu • •• 0 •••••••• o. 8.50 14.66 7.01 15.00 4.70 7.10 
Tn-IE AND METHODS OF ApPLYING.-Theoretically the various 
elements should be added to the land in such proportions and 
at such times as the crop requires them. This would nece.'3~ 
sitate repeated applications of small quantities of mixed fer-
tilizers with their re:,!pective ingredients in ever varying pro· 
portions, due consideration being given to their individual; 
inclinations to waste. It would mean the feeding of the plant 
according to the needs of its fluctuating growlh and develop-· 
ment, and the multitudinous changes involved in the elabora-· 
tion of its products. Agricultural science has not advanced; 
so far as to make such nice ealculations possible, and if it· 
had, the cost of labor would not permit the close application, 
of such theoretical doctrines. 
Most plantations make two applications of mixed fertilizers; 
during the growth of the crop and the times of these applica-
tions vary on different plantations. Some incorporate fertil-
izing material with the soil of the seed bed before planting' 
and others make the first application when the cane is six to . 
eight weeks old or after suckering has actually commenced .. 
""here hvo applications are made, the first is usually at the· 
end of the suekcring period and the second in the fall or in· 
the following spring, depending on the time of the planting: 
. season. 
The methods followed in applying fertilizers depends large·· 
ly upon the kind used. V\There the ingredients are in soluble 
forms, on aceount of labor considerations the practice 011 
many plantations is to merely drop the material in the fur-
row beside the eane stalks, without covering. This method 
should give satisfactory results with any but fertilizers con-
taining organic and insoluble forms such as blood, tankage, 
etc., which latter substances require a slight depth in the soil' 
to meet the propel' ~onditions for nitrification and satisfactory 
decomposition. 
Dr. 'V. C. Stubbs, ("Sugar Cane,'~ Vol. 1) says, in speaking' 
of practices in I.ouisiana: "Nitrates and salts of ammonia 
are always best used as a top dressing-at short intervals, ill, 
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small quantities. Dried bl.o.od requires but little depth, pr.o· 
vided m.oisture necessary fQr c.onversi.on int.o available plaut 
f.o.od be present. Tankage, bQnes, and fish scrap must be sunk 
tD deeper depths t.o .obtain fermentatiQn necessary t.o th~ir 
cQnversi.on int.o s.oluble plant f.oQd. N.one.of the ab.ove sh.ould 
he tllrned tQQ' l.ow, especially:in stiff SQils, since air, m.oisture, 
and heat are the factQrs needed in dec.ompQsiti.on." 
It was PQinted .out in the rep.ort .of the Experiment StatiQn 
f.or 1896, that cQnsiderable risk is entailed by applying s.oluble 
fertilizers in the furr.ow under the seed where irrigati.on is 
practiced. Uuder such c.onditi.ons there is a likelih.oQd .of the 
material being washed d.own and .out .of the sDil bef.ore tbe 
y.oung cane is in a c.onditiQn t.o appr.opriate any .of it. This 
w.ould n.ot apply, h.owever, t.o .organic SQurces .of nitr.ogen .or 
ph.osphQric acid which are s.o gradually dec.omposed, and we 
understand that such material is giving g.oQd results in .one 
l.ocality when applied in such manner. 
Mr. GeQ. R.oss, member .of the C.ommittee .on Fertilizati.on, 
writes a very interesting letter .on the practices f.oll.owed .on 
Hakalau Plantati.on. He says: "At Hakalau I am uSling al· 
m.ost exclusively a high grade fertilizer .of the f.oll.owing aver-
age c.omp.ositi.on. Nitr.ogen (frQm sulphate .of amm.onia and 
.organic ammonia .of diss.olved b.ones) 5 to 6%; Ph.osphDric acid 
(available) 9 t.o 10 %; P.otash in the f.orm .of sulphate .of p.otash, 
9 t.o 10,%. This is applied tQ the plant cane at the rate .of 900 
Ibs per acre in tw.o applicati.ons, the first at time .of planting 
and at the rate .of 300 Ibs. per acre, scattered by hand in 1ht> 
b.ott.om .of the furr.ow, .or seed bed, f.oll.owed by a cultivat.or to 
stir it up with the s.oil. 'fhe sec.ond applicati.on is at the rate 
.of 600 lbs. pel' acre and just pri.or t.o 'hilling up,' .or when the 
cane is t.o.o high fQr further cultivati.on by mule .or h.orse im-
plements. At this time it is scattered, als.o by hand, .on both 
sides .of the cane r.ow and cQvered up by small pl.ows which 
thr.ow the SQil in t.owards the cane, which is afterwards 
trimmed up by the h.oe. 
The same grade .of fertilizer is applied tQ all rat.o.on cane, 
but usually in .one applicati.on .of ab.out 500 Ibs .. per acre. It. 
is applied t.o b.oth sides .of the r.ow as is dDne in the case .of 
the second applicati.on tQ plaut cane, and is c.overed .over i:l 
the same way by small .one hQrse pl.ows. The usual practice i~ 
t.o apply it t.o the ratQ.ons as early as PQssible after the nr~t 
hQeing. 
\Ve have used a fertilizer .of this geneml c.omp.osition for 
several years, and althQugh I have experimented tQ s.ome ex· 
tent with sueh speeial fertilizers a~ tankage, fish scrap, ano 
bQne meal, I have had n.o results t.o warrant their cQntinuauec. 
Nitrate .of sQda .on aecount .of its SQlubili'ty is n.ot adapted tu 
this district, where in the past we have been subjeet t.o s'wh 
heavy rainfall whereby this salt is liable t.o be lQst bef.ore he 
ing taken up by the plant. . Lime always gives satisfactory 
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results and tbis is true of all soils in tbis district. Filter-press 
cake when passed through a disintegrator and applied in lib-
eral quantity gives excellent and lasting results. The samC', 
of course, is true of stable manure. I might state that the 
percentage of potash in the mixed fertilizer, above referred to 
was increased from 5 to 6,% up to its present strength about 
three years ago, and with marked results. This was suggest-
ed to me from observing the luxuriant growth produced by 
ashes from timbe!' burnt in forest clearing." 
On some plantations a most commendable system is fol-
lowed of modifying the composition of fertilizers tv suit the 
requirements of the different fields. Mr. D. C. Lindsay, of 
Paia Plantation says: "Our regular plant cane mixture is 
composed of super-phospbate, sulphate of potash, nitrate of 
soda and sulphate of ammonia. We have each field we plant 
analyzed and vary the pr.oportions of the above ingredients to 
snit the analysis, so tbat as a rule every field has a different 
fC'rtilizer to suit its requirements. 
We sometimes use as a special fertilizer a mixture of nitrate 
of soda and coral lime in equal quantities and apply about 400 
to 500 lbs. per acre. We apply tbis as late as July and 
A Ug~lst in the same manner as plant cane mixture. 
The difference between our plant cane and ratoon mixture, 
.is, that in the latter we increa,.se the proportion of nitrate of 
soda and decrease the phosphoric ingredient." 
Mr. John Watt of the Committee on Fertilization, in writ-
ing concerning the practices followed at Honokaa, says that 
it is customary to apply from 500 to 800 pounds of mixed fer-
tilizer per acre for the crop. "On poor upper lands we give 
only one. With only one application we distribute the fer-
tilizer in the furrow before the seed is put in, mixing with the 
soil by a subsoiler or small plow. 'Where we give two appli-
cations the first is given as above and second is given wben 
the cane has about two months' growth, sometimes a little 
later depending upon the condition of the cane, by distribut-
ing the fertilizer along side of the stool and either hoeing it 
'in or running a cultivator along the furrows." 
'fhis year the general composition of mixed fertilizer ap-
plied at Honokaa has been as follows: 
9-10% Phosphoric acid. 
81- Ammonia from sulphate. 
5~6 Potash from sulphate. 
Mr. '\~att says: "'fhe above is the fertilizer which we have 
used this veal' and the weather has been so that we cannot 
tell what ;'esults we may have from it. Last year we used It 
dijrerent mixture on the upper lands with very good result:;, 
the analysis of which was as follows: 
15% I"'otash from sulphate. 
5% Ammonia from sulphate. 
10-12,% Phosphoric acid. 
HONOLULU, T. n., Sept. 24, 1901.
"With the above fertilizer the cane came up very well and
maintained a vigorous growth until it was checked by the
very dry weather during the past five months. When we
planted this cane we gave it an application of 700 pounds of
the above fertilizer with the seed and about four months later
we gave it 700 pounds per acre more."
For some years past Mr. vVatt has been very careful in
regard to the preserving of all stable manure, which is liber-
ally treated with a dressing of superphosphate to prevent loss
of ammonia. Both with this compound and with mUd-press
cakes which have been passed through a disintegrator he has
obtained splendid results.
We are in receipt of a very interesting letter from Mr. J. 'r.
Crawley, who writes of a method in vogue at Kihei Plantation
for the distribution of nitrate of soda. On account of its bear-
ingso strongly on the question of labor economy the letter
is given in full.
CRAS. F. ECKART,
Chairman, Committee on Fertilization.
DEAR SIR :-1 wish to include in the report on fertilization
a method of applying nitrate of soda devised and used by
Manager ,V. F. Pogue of Kihei Plantation, and communicated
to me in a letter from him dated July 26. Mr. Pogue says:
"Lacking labor sufficient to apply nitrate of soda with ground
coral, I have just finished fertilizing some 600 odd acres with
nitrate dissolved in water and applied in the irrigation. The
form of application was as follows: Dilute one bag of nitrate
of soda in one barrel containing 50 gallons of water, one pail
of this solution is added to 4 pails of water, 01' in that pro-
portion; in another barrel a hose bibb in the bottom of the
last barrel discharges the diluted solution into a tub which is
kept filled to a given mark, from the tub the mixture flows
in an exact amount all day into the main irrigation ditch. The
outlet of the tub is fixed, and cannot be opened or closed by
the laborer doing the work. Strainers are used on the tub
and diluting barrel. In this way one man can easily apply
100 Ibs. per acre of nitrate to 60 acres in six days, two men
will do three or four times as much. In applying I have put
on 75 Ibs. of nitrate to an irrigation, then skip one or two
irrigations and apply the same amount again.
The fields thus treated have started from short joint sticks
to very long joint sticks which means a very rank growth.
It seems to me that any soluble fertilizers can be applied
much more evenly and certainly very much cheaper than in
the ordinary method.
'.\.
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'fhis method for the distribution of nitrate of soda. as
adopted by 1\11'. Pogue, apparently has much "to commend it,
both as rl.'gards the saving of labor: and the added advantage
of being able to apply small quantities of the material as the
cane spems to demand it. As the barrel from which the
nitrate solution is discharged into the main ditch iEl kept at
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It also seems to me that if the applications could be made
in small doses as the cane needs it, it would be the correct
method, exactly as we would feed a horse or a cow."
Again in a letter of Sept. 20, Mr. Pogue says that he is
applying 50 pounds nitrate per acre. To quote his words:
"We have with my method applied 50 pounds to the acre with
one .ordinary Jap to as high as 26 acres in one day, that is,
5,250 pounds were applied to 105 acres (one field) in four days
by one Jap. The cane began showing the effects on the fifth
day, bJT the seventh daJr after application, the cane roots had
fully gotten hold of the stimulant, from a greenish yellow the
leaves were turned a dark green.
vVe apply 50 Ibs. nitrate every other irrigation, or say every
lR days. Cane shows the want of stimulant in from 20 to 30
days, according to nature of soil, after first application, and
30 to 40 days after the second application with this amonnt
of 50 Ibs. per acre. Later on, I can give you results of further
experiments on these same lines."
The idea of dissolving the nitrate of soda in the water of
irrigation was suggested by the scarcity of labor, and Mr.
Pogue saw the added advantage of applying this very soluble
fertilizer in very small quantities and frequently, rather than
in one or two large doses. The only objection that I can see
to this method is that there will be loss in the ditches through
which the water passes before it reaches the rows of cane, and
this loss will depend upon the nature of the soil that compose
the bottoms and sidps of the ditches. Mr. Pogue states that
in the red soils where he is using the method the loss of water
is vel'y small. Again, if the part of the row where the water
is entering takes up more water than the far end it will like-
wise take up more nitrate of soda.
The main advantage, aside from the labor question, to my
mind is the advantage of applying only so much nitrate as the
cane needs at the time, and to be able to apply it in small and
frequent doses.
'With as fugitive a substance as nitrate of soda this is a
great consideration indeed. \Vhatever of this substance as is
not taken up by the cane, can be washed away either by a
heavy rain or by a heavy irrigation, ,and the least amount that
is in the soil at anyone time the less is the danger of loss.
Very truly yours,
):
J
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a constant level, an even pressure and discharge is obtained
which would guarantee a regular and unchanging admixture
of nitrate solution and irrigation water. Mr. .crawley's obser-
vation as regards probable loss of nitrate during the passage
of the water through the irrigation ditches is well taken,
though this loss may probably be small and of little conse-
quence as compared with the saving of labor and other ad-
vantages to be derived from a following of this method. How-
ever this loss is a factor which will be considered later on in a
special reference to the use of nitrate on plantations.
A curious point manifests itself in this method of applying
nitrate of soda, which would be particularly striking where
the cane is planted in long rows receiving their water direct
from the main ditch, and less so in proportion as lateral
trenches are used and the cane rows shortened. In the former
instance the ends of the rows next to the ditch necessarily re-
ceive more water than the other extremities and consequently
they will receive more nitrate. When this material is dis-
tributed in the usual way by hand, each part of the field has
approximately the same amount applied to it, and loses it in
proportion to the amount of water added providing a point
above saturation is reached. At the ditch end of the furrow,
according to Mr. Pogue's method a larger quantity of nitrate
comes in contact with the cane roots, while in the ordinary
method that point is marked by the greatest loss.
Mr. Pogue speaks of the probable advisability of applying
all soluble fertilizers in this way on irrigating plantations and
the plan certainly presents many favorable points for consid-
eration. However, the question would arise whether the sav-
ing of labor and the advantage· of small and frequent applica-
tions would off-set the loss of soluble high grade fertilizers
in the irrigation ditches, which is influenced by the area and
nature of the exposed soil. This is a point which must be
studied out very carefully before any radical change in the
sJ'stem of applying fertilizers is introduced, and I believe this
point may be fully determined by a method which will shortly
be presented for consideration.
It has been pointed out that the ends of the furrows next
the ditches receive more water than other points along th6
cane row. Under ordinary conditions the soil at these furrow
ends, where long rows are the rule, will soon become sat·
urated and lose a larger quantity of their available plant food
than other points, through the leaching action of the excess
of water. With that watt'!r will go a certain percentage of the
fertilizer in solution it is true, but the dissolved elementH
which leave the irrigation water to become fixed in the soil,
would doubtless be more than sufficient to replace the same
elements that had been removed from the soil itself. In other
words the largest amount of fertilizing material would be
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added to the points suffering most from ordinary irrigation,.
on account of the resultant leaching action.
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Owing to the differences of opinion held by plantation man-
agers concerning the eflicacJ- of this substance as a fertilizing
compound, I wish to give a consideration of this subject some
prominence in this report 'on fertilization, as I believe that the
reasons for this difference of opinion can be largely explained.
In the early reports of the Experiment Station, the readi-
ness with which nitrate of soda is taken up by the cane and
its corresponding stimulating action on the plant were re-
ferred to at some length. We may quote from the Report of
1895, page 29, where Dr. Maxwell s'ays: "Excepting in loca-
tions where the water supply is so small as to retard its quick
operation, nitrate of soda is not a safe and normal fertilizer-
it is not a good ordinary diet for comparatively slow growing
plants. Under the average conditions of moisture and
warmth, the plant takes it too greedily, and the result often is
abnormal growth. The results of this abnormal growth in
cane are bulk. which includes an excess of water and Ulle
elaborated products of assimilation, and comparatively less
sugar, with low purity of the juice. In wheat and oats th..~
result is lots of straw and little grain. In one case where the
manager of a plantation called my attention to a piece of
cane, which 'he called 'very coarse and rank, and would never
get real ripe,' I found that g50 pounds of nitrate had been
added all at once, and the weather had been such as to allow
of the fullest effects. I do not advise nitrate of soda as a reg-
ular diet in any situations excepting those of extremely small
water supply. I advise nitrate of soda only as a tonic and
immediate source of nitrogen in a crisis of a crop, and only in
locations of moderate or small rainfall, but never where the
rainfall is constant or heavy."
The views of Dr. Maxwell on this subject are clearly set
forth, and the advices of the Experiment Station in regard to
the use of this material have been largely influenced by his
practical observations of field effects following the application
of nitrate on plantations.
During the last few months, my attention has been called to
the fact that a number of plantations are applying nitrate far
in excess of amounts considered safe by the Experiment Sta-
tion for the normal growth and development of the cane, and
reports from these plantations indicate that the cane is doing
well. These cases certainly need careful consideration, and a
study of the conditions under which nitrate is applied in these
instances must necessarily throw considerable light on this
important and apparently perplexing problem. Reference has.
been made to a case where 350 pounds of nitrate, per applica-
ti~n per acre, were seen to produce a rank and frothy growth
• 'On one plantation where C'onditions allowed its complete ap-
propriation by the cane. In other instances of more recent
observation it is found that 500 pounds, per application per
acre, leaves nothing to be desired, the cane presenting not
only a vigorous, but a perfectly sound and healthy growth.
'This apparent inconsistency, I believe may be fully explained,
:and the explanation will involve a factor of greater econom-
ical significance than the nitrate itself, namely that of water
::supply.
The properties of nitrate of soda have already been dis-
'~ussed, and its ready solubility and disinclination to become
'fixed in the soil have received special attention. It was noted
in the lysimeter tests referred to on pa~e 13 that the loss of
'nitrate of soda from over-irrigation reached extremely large
proportions and those data will now be of particular value in
considering the subject in hand. If a plantation were to use
say 500 or 600 Ibs. of nitrate, per application per acre, also
,applying more water to the fields than the soil will hold, the
€xcess of water which drains off is necessarily going to carry
from the land, a large percentage of the nitrate of soda, and
the nitrate remaining in the soil after irrigation is concluded
might be easily reduced to such a quantity that a harmful in-
fluence could not be exerted on the crop. In other words the
'eane would not get all of the nitrate applied and a large per-
centage of this material together with a large amount of
'water would be going to waste.
It is seen that such a condition of affairs is possible, and
with the light of further data it will be seen to be probable.
Where a plantation is using large amounts of nitrate without
·any signs of an injUl'ious action, and where the water of in'i-
gation is practicall;r free from salt, a view that over-irrigation
·is practiced can only be based on the non-deleterious action of .
the nitrate of soda; at the present time sufficient data for a
thorough confirmation of this opinion are lacking. But if we
take a plantation that is nsing nitrate of soda in large quan-
tities and is irrigating with water of high salt content, suffi-
·cient evidence is at hand to show that a large part of that
nitrate is being wasted, and in proportion to the amount of
water used over and above what is necessary to saturate the
'soil. This leads us into a consideration of the salt content of
il'J'igation water and' of Hawaiian soils, which subject has a
particular bearing on the question before us.
In Bulletin No. UO, U. S. Department of Agriculture, en-
titled "Irrigation in Hawaii," is given a table showing the
percentages of salt that have been found in Hawaiian soils,
·and the resulting condition of cane gl'owing on those lands~
The tabulated results are given in full.
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SALT FOUND IN HAWAIIAN SUGAR LANDS, AND ITs" EFFECT
UPON SUGAR CANE.
Another table gives the effect of salt upon the growth of
-cane, on "three parts of one field which contained different
'amounts of salt in the soil, the soil in other respects being
.identica1."
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'First part : " \ 0.10 6.0
.Second part. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . 0 .45 1.5
Third part , 1.00 0.0
It is noticed from the first table that where the salt content
.of the soil reaches over 0.1 per cent an injurious effect is pro·
,duced on the cane, soil 'sample No. "{ with 0.155 per cent being
.an exception.
We will now consider the amount of salt that is found i'u
some of our irrigation waters and take for an example, the
water of a plantation which is using 1,000 pounds of nitrate
,of soda per acre, making two applications of 500 pounds each.
'fhe manager of this plantation estimates that he is using
about 2,500,()OO gallons of water per acre for the crop, and this
water is found on analysis to contain over 125 grains of salt
per U. S. gallon. If 2,500,000 gallons of water are being ap-
plied to the acre, with it go ;l4,642 pounds of salt, during the
.growth of one crop. If the land in question were not irrigated
to a point above S'aturation practically none of this water
would drain off and the salt would remain in the soil. The
weight of an acre of soil to a depth of 12 inches is approxi-
mately 3,500,000 pounds, and 44,642 lbs. of salt are practical-
ly 1.27 per cent of this amount. This would mean that at the
end of fiyeor six irrigations the cane would likely sicken and
turn yellow. A certain amount of salt is taken up by the
cane itself without apparent bad etIects, and the percentage
;8o.:r1e So.ltinLoco.tlon. Soil. Condition of Cane.
Soil Per Cent.
1 .... Highlands ............. .061 Normal.
:~ .... " .063 Normal......... ......
:3 .... " .050 Normal•...... .... ....
4 .. " .059 Normal.. .............
·5 .... Lowlands....... ....... .:t,29 Not wholly healthy.
·6 .... " .130 Not wholly healthy•...... .... ....
'7 .... " .155 Quite healthy and normal.. .............~8
"
.181 Yellow in color.... . .............
·9 .... " .181 Yellow iIi color.• ••••• ' •• 0 ••••
'10 " 0460 Small, yellow, stunted." . ........
11 .... .' .832 Cane white and dying........... . "
12 .... Sea bluff land .......... .2:l3 Leaves bleached, cane small
----------
remaining ill the. soil would consequently be lessened but only
to a very 'small degree and not enough- to alter these figures
to any appreciable extent. .
However the cane on this plantation is doing well and the
salty water is having no apparent effect, which would indicate-
that the salt from the water is not reaching -a harmful accu'
mulation in the soil. An undue concentration- of salt could
only have been prevented by an occassional very heavy'rain
or by an excessive aIllount of ~atei': used .in, irrigation.. For
instance. let us say that only so much water,was added during
five irrigation£' as the soil would take up and hold. Thenthis
water would evaporate from the surface 'of the soil and be dis·
sipated into the air through the leaves of' the cane, leaving
the salt behind, and in quantities sufficient to weaken the
growth of the cane. If, ho~ever, for the sixth irrigation,
double the amount should be used as was applied during any
of the previous irrigations, the accumulation of salt would
be dissolved up and removed in large measure in the drainage
from the land. - .
The soil would then be freed from its injurious amount of
salt and again be suitable for the growth of the cane. This
occasional flushing of the land to such an extent is not likely
to occur, however, on an irrigating plantation; the chances
are in favor of an excess being applied at each watering, and
that the amount t'hM drains off from the land during every
irrigation is what keeps the salt down below ,a harmful pro-
portion. The manager of this plantation did not feel that he
was using an excess ofwatei', because if he decreased the
amount applied, the cane soon showed it. Now on cutting
that water down did the cane suffer from too little water or
too much salt? To, my mind it was more likely the salt which
p'roduced the siGkening of the cane, because conditions were
then made more favorable for an accumulation of that ma-
terial.
If a soil were irrigated with saline water below a point of
saturation, for a number of times, it has been pointed out that
the salt solution in the soil necessarily becomes more concen-
trated and contains a higher percentage of salt than the irri-
gation water. Providing that the drainage from the land is
good and an excess of water can find an outlet through under-
ground or other channels, the more water that is put on in
excess of the amount that the soil will hold, the more dilute-
will become the saIt solution in the soil, until a point is
reached in which the solution in the soil is practically of the
same density as the irrigation water. The more dilute this
salt solution is rendered, naturally the more suitable it is for
the growth of the cane. But as soils have a high absorptive
power for water varying on these islands between 30 and 87
per cent., it is readily seen that after any irrigation where
there .is much saIt in the water, a considerable quantity of
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that material must necessarilv be left behind in the land 110
matter how much water is applied. When the next applica-
tion of water is made, the concentrated solution of the soil is
added in large measure to the irrigation applied, an"d the salt
percentage of the latter is increased as it passes into the soil,
until an amount is added sufficient to leach through the soil
and drain off, when the dilution will set in according to tll{~
excess of water applied after that point is reached. It ean
readily be seen what may happen when the irrigation is cut
down in some instances and particularly when it is cut down
to such a degree as to allow of no drain from the land what-
ever. If the supply. of water were decreased gradually it is
not too much to suppose that. before a point is reached at
which the cane will suffer from too little water, it will suffer
from too much salt.
It has been established as a principle in soil physics that if
a continuous and rather heavy rain falls evenly upon the sur-
face of a homogeneous soil, a column of water is formed in
the soil which will as it descends displace a salty solution
without mixing with it to an appreciable extent. If the drain-
age of the land were good, the salt solution would be foreed
out of the soil into the natural outlet. In irrigation as prac-
ticed on these islands, however, I beHeve that the diffusive or
diluting action of the applied water would be a more potent
factor in removing salt from the land, if the soil were deep
and of high absol'ptive power, than that of mere pressure.
This is caused by the water having to be distributed through-
out the soil from fewer points of application as compared with
rain water, and also by the fact that the salt or salt solution
in the hills between the furrows where it is carried by capil-
larity, could not be forced out by any column of water
descending from the cane furrow. However, the qm:stiop. of
pressure cannot be omitted entirely in a consideratiun of the
manner in which salt is removed from the lands of irrigating
plantations, as its importance will increase with the shallow-
ness of the soil and its inability to hold much water.
We have now seen that a plantation which is using very
salty water for irrigation purposes must have a well drain{~d
soil, and irrigate quite frequently above saturation. in order
that the cane may produce a healthy and normal growth, :md
we now come to the point upon which this question of irriga-
tion bears from a fertilizing standpoint. Under such condi-
tions what becomes of the nitrate of soda that is applied in
such large quantities to the land? As nitrate of soda is an
extremely soluble material and is but slightly fixed in the
soil, large amounts must be leached from the land and lost
through the excess of irrigation water used under the existing
conditions, and it is not unreasonable to suppose that the
amount of nitrate remaining in the soil is decreased to such
an extent, that the effects of this material on the crop do not
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correspond with the effects of the same material added in like
quantities, but under conditions where the cane may appro-
priate th~ full amount.
These points in regard to the use of salty water on our
cane lands open up a new field for investigation along the line
of irrigation, but a consideration of that matter must neces-
sarily be left out of a report of this nature.
On a plantation where nitrate of soda is being added to the
land in considerable quantities at each application, and where
the irrigation water contains in solution only a very small
amount of salt, we cannot say positively that over-irrigation
is practiced, as at the present time data are lacking to sub-
stantiate such a view. The fact that such land is able to
stand more nitrate than other lands where irrigation is not
practiced, but where the full effects of the nitrate are unques-
tionably obtained, points to the conclusion that an excess of
water may in large measure account for this apparent incon-
13istency. 'fpe original nitrogen content of the soils and the
13ize of the crop are naturally factors to be taken into consid-
eration, but they are not sufficient to account for such varia-
tions in the behavior of nitrate as we have found in some
instances. Unfortunately over-irrigation is not always man-
ifested in a visible drainage from the land. An excess of
water in some instances can sink down into a deep soil below
a point from which capillarity can raise it, and find an outlet
into an' underground reservoir, or along impervious strata
into the sea.
The necessity of determining the probable loss of nitrate on
a plantation such as we have just described would seem to be
of more importance than in the case which has already been
considered. Not onIv is there a likelihood of so much nitrate
being lost, but with it is bound up the question of water
which, economically, is a matter of greater concern. Where
irrigation with brackish water is practiced, more water would
necessarily have to be used, than would be the case if the
water were "sweet," as an occasional over-irrigation is re-
quired. However, in both instances a loss of nitrate and a
corresponding loss of water are conditions capable of amel-
ioration, although the degree of conservation of brackish
water would vary with its percentage of salt.
On one plantation where nitrate is used in large amounts,
the manager informs me that directions are always given to
use less water for the first irrigation following an application
of nitrate of soda, and this certainly is a good precaution to
observe, as in a measure it constitutes a safe guard against
the immediate loss of the nitrate. But if we look into this
matter more closely, it can be seen that this practice does not
insure completely against a considerable loss of this soluble
material, although a certain saving would take place, provid-
ing of course, that we assume that over-irrigation is the rule,
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which still remains to be proven. For instance, let us say that
500 pounds of nitrate are applied, and one-half of the wate~
ordinarily used, is applied at the first irrigation following,
Then we may feel reasonably certain that none of the nitrat~
is lost from the land during that irrigation; but the question
arises: Can the cane appropriate all of that 500 pound.s ol
nitrate between the time it is applied and the second irrigatioIlt
following? Such a period we might say would probably cover·
ten or twelve days at the most, and we may feel sure that all
the nitrate could not possibly be assimilated by the cane in
that time. vVhat is not assimilated is then liable to waste
during the second irrigation and those following.
Although this report is concerned primarily with fertiliza-
tion, owing to the manner in which soluble fertilizing material
may be washed out of the land and lost, the question of over·
irrigation must needs be bound up quite closely in an eco-
nomic consideration -of this subject. Through the examina-
tion of many soils from various plantations, a wide variation
was found to exist as regards their capacities to take up and
hold water, and consequently irrigation requirements were
seen to 'Vary within very wide limits in different localities. A
comparison of the amounts of water used per pound of sugar
produced at the Experiment Station and on several planta-
tions, showed a variation between S59 Ibs. at the Experiment
Station and five and six times this amount on the plap.tations
("Irrigation in Hawaii," Maxwell). Such results would seem
to indicate that a superfluous amount of water had been used
and probably still is being used on many plantations. This
question from an economic standpoint is certainly one of the
highest importance, and although at the present time we have
data that point quite significantly to the fact that there must
be a waste in many instances, the amount of irrigation water
that can be applied to Hawaiian soils, without waste, bas
never been determined. The importance of the subject would
require that a definite conclusion be reached in every case
where the conservation of water is a vital consideration, and
I believe that this may be accomplis,hed in a practical man-
ner and on the field to which the water is being applied.
In a deep soil where the drainage is evidently through some
underground and invisible outlet, any method for the determ-
ination of loss of water must be based on the water absorptive
power of the soil. If on such a land we can trace the down-
ward movement of the water, and show that a penetration is
reached below a point from which capillarity can raise it, the
question of loss is fully solved. "When water is applied to the
land, it is only when the minute capillary pores of the surface
are filled, that those immediately below can take up water,
and on becoming saturated allow the water to proceed to
depths below them. The downward movement of water in a
soil is then characterized by an increasing layer of saturated
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soil which gradually extends toward the lower levels until
an outlet is reached and percolation ensues from hydrostatic
pressure. Now if we can follow the extension of this saturat-
ed laver and note the time in which it comes in contact with
a stratum or suitable medium for drainage, we can say pOB-
itiv~ly that any water applied after such time is bound to
waste from the land. .
By the adaptation of an electrical instrument, termed a soil
hygrometer, devised by the Division of Soils, U. S. Department
of Agriculture, for determining the moisture content of "sOils,
I believe the point referred to above may be fully determined.
In describing this soil· hygrometer we will quote from an
article of Lyman J. Briggs, Department of Agriculture. "Thi<J
method depends upon the principle that the resistance offered
to the passage of an electric current from one carbon plate to
another buried in the soil depends upon the amount of mois-
ture present in the soil between the carbon plates and elec-
trodes. This resistance is measured by a suitable instrument
designed for this purpose.
The electrical resistance of the soil between the carbon
electrodes depends not only upon the amount of water present
in the soil, but also upon the quantity of soluble salts dis-
solved in the water, and upon the temperature. For soils in
which the amount of water soluble material is not sufficiently
great tq interfere with plant development, field experiments
appear to show that for any given water content, the amount
of salts in solution remains very approximately the same in
any given soil. The determinations made by this method rest
consequently upon the assumption that the salt content does
not change independently of the moisture content. Wherever
we have a translocation of salts due to excessive evaporation
or seepage, this assumption will not hold. In such cases the
fact that a translocation of salts has taken place is shown by
gravimetric moisture determinations which should be occa-
sionally made for this purpose; and if the departure from the
previous conditions is not great, the error may be easily cor-
rected.
The effect of the change in the soil resistance due to tem-
peratnre is eliminated by comparing the soil resistance with
the resistance of a small cell containing a solution whose elec-
trical resistance changes with temperature at exactly the same
rate as the soil resistance, and which is buried in the soil near
the electrode so as to possess always the same temperature as
the soil.
The comparison of these resistances is made by an instru·
ment which is a modified form of the well-known \Vheatstone
bridge method of measuring electrical resistance. The soil
resistance and the temperature cell resistance occupy adjacent
arms of the bridge, and any change in temperature affects
110
both resistances to the same extent, and so does not change
the re~ding of the instrument." ,
"The moisture record obtained, consequently deals with the
variation in moisture content of the same portion of the soil.
This is one of the advantages of the method since it has been
shown that the moisture content of a seemingly uniform soil
may vary as much as 4 per cent within an area of one square
rod. Consequently in order to obtain a consistent. record of
the change in water content, it is necessary to deal with the
same sample of soil, which can only be done by this electrical
method."
"We thus see that ,the electrical method has the advantage
of working always with the same portion of soil and furnishes
a direct and rapid method of determining the water content,
after having once been installed."
From the above description an idea may be gained as to the
principle of this method for making moisture determinations
of the soil in place. In adapting it to meet the requirements
of an investigation in respect to the loss of water from the
land, these electrodes can be sunk to varying depths in the
soil and the movement of water can be traced. '
I believe that a number of extremely important facts may
be learned from its use on Hawaiian plantations which could
not be learned in any other practical way. For 'instance the
amount of water that is lost in irrigation ditches might be de-
termined by noting the depth of soil saturation and the extent
of the exposed area. The amount of nitrate of soda that
would be held by this amount of water, where that material
is applied as at Kihei, could be calculated with fairly reliable
results.
,Where irrigation with l~ng rows is the rule, the amount of
water that is taken up at the ditch end could be measured and
compared with the amount absorbed at the other extremity of
the furrow.
'l'he amount of salt dissolved in waters may also be de-
termined by this method and an insight gained as to the mov~­
ments of common salt where brackish water is used in irri-
gation.
In fact,this method would seem to present a means of solv-
ing many proNems that have heretofore been the subject of
mu~h theoretical speculation, but of which our exact knowl-
edge has been rather limited. In conclusion I will say that
the Experiment Station is about to procure one of these soil
hygrometers and after a thorough trial in the Experiment Sta-
tioIl field I would suggest that investigations be conducted on
the cane fields 'of various plantations where conditions would
warrant the expectation that valuable results might be ob-
tained. Respectfully submitted
C. F. ECKART,
CbairlPan of Committee.
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METEOROLOGIOAL SUMMARY FOR 1901.
FROM. RECORDS OF THE WEATHER BUREAU, HONOLULU, H. I.
==;=======;==========
PHENOMENA. I JAN I FEB 1MAR IAPR 1MAY IJUNE IJULY I AUG ISEPT \ OCT INov IDEC AVERAGBS, Ex- INORMALS AND
'!'REMEIi k TOTALS. EXTREMES,
---'--1--1--1--1--'--'--' 787177.2175.9 \ 73.9172.2 74.4 Average i~4.0N~=~-Average tempera-
ture, Fahr .
Averaj;(e morning
minimum 1 66.
Average mid-day
maximum •......
Mean daily range ..
Greatest daily range
"msllest daily range
Highest observed
temperature ... " 80.
Lowest observed
temperature.. . . . 60.
Relative humidity,
per cent. .. . . . ... 73.
Dew point, Fahr... 62.
Grains of moisture
per cubic foot ...
Rain record. days.
Trade wind, days ..
Dayt.ime cloudiness
per cent 1 36.
Average force of
wind. B. !'jcale ..
Rainfall, inches ...
Lowest Barometer. 1
Highest Baromel erlArtesian well level.
~ HONOI.lULU STOCK AND BOND EXCHANGE, MAR. 17, 1~02.M
~ l S'1'OCI~ I' Cllpit!ll I SIl'UCS I C,,:pitlll -Pltr ILilstAuthorJzeu Issucd P,nu up ~ltluel_Slllc
---------------------------,
$ 10)415
MgllUANTILE
C. Brewer & Co ............. $ 1,000,000 10,000 $1,000,000
N. S. Sachs' Dry G'ds Co. L'd. 60,000 600 .. , .. , .... 199(lL. B. Kerr & Co , Ltd....... 200,000 4,000 . .... , ....
SUGAR.
Ewa Plantation Company ... 5,000,000 250,000 5,000,000 20 23%
Hawaiian Agricultural 00 ... 1,000,00ll 10,000 1,000,000 ]00,270
Hawaiian Com'l & Sugar Co. 10,000,000 100,000 2,312,750 100 80
Hawaiian Sugar Company ... 2,000,000 100,000 2,000,000 20 :!6~~
Honomu Sugar Company ... 750,000 7,500 750,000 100130
I Honokaa Sugar Company ... 2,000,000 100,000 2,000,000 20 11, Haiku Sugar Oompany ...... 500,000 5,000 50U,000 100 .....
I Kahuku Plantation Company 500,000 25,000 500,000 20 24Yzl
"i Kihei Plant. Co. Ltd, . . ... 2,500,000 50,000 2,500,000 50 l0Yz
Kipahulu Sugar Company ... 160,000 1,600 160,000 100. ___
Koloa Sugar Company ...... 500,000 5,000 500,000 100 164
McBryde Sug. Co. Ltd....... 3,500,000 175,000 3,500,000 20 5YzOahu Sugar Co ............. 3,600,000 36,000 3,600,000 100 90
Onomea ~ugar Co .......... 1,000,000 50,000 1,000,000 20 23
Ookala Sugar Plantation Co. 500,000 25,000 500,000 20 8 IOlaa Sugar Co. Ltd., Assess. { 2,500,000 125,000 865,000 20 5)4Olaa Sugar Co. Ltd., Paid up 2,500,000 125,000 2,500,000 20 13%Olowalu Company. . .. . ... 150,000 1,l500 150,000 100 · ....Paauhau Sug. Plantation Co. 5,000,000 100,000 5,000,000 50 · ....
f
Pacific Sugar Mill ... _...... 500,000 5,000 500,000 100 · ....
Paia Plantation Company ... 750,000 7,500 750,000 100 250
Pepeekeo Sugar Company ... 750,000 7,500 750,1100 100 " ...
Pioneer Mill Oompany...... 2,250,000 22,500 2,250,000 1OO1lfJOWaialua Agricultural Co .... 4,500,000 45,000 4,500,000 100 52Yz
Wailuku Sugar Oompany .... 700,000 7,000 700,000 100,370
Waimanalo ~ugar Company 250,000 250,000 250,000 100' 160
Waimea Mill Oompany...... 125,000 125,000 125,000 100 87
MISOELLANEOUB
Wilder Steamship Company 500,000 5,0°°1 500,000 100 100Inter-Island Steam Nay. Co .. 600,000 6,000 BOO,OOO 100 100
Hawaiian Electric Company. 500,000 5'00°1 500,000 100 110Honolnlu R. T. & Land l '0 ... 250,000 2,500 250,000 100 90
Mutual 'felephone Company 150,000 13,900 139,000 10 8
Oahu Railway & Land Co ... 4,000,000 40,000 4,000,000 100 90
BANKS
5,0001I First National Bank ........ 500,000 500,000 100
1
,,, ..
, First Am. Say. B. &: Trust Co. 250,000 2,50°1 250,000 100 .....BO~DS AIUt. of Issue
I, ~
Hawaiian GOyt. 5 per cent ... 1 ')"1 200 tDce. 31, 97'\ ,~;) , \ 190U I··········i
Hilo Railroad Co., 6 per cent I'ooo'oooi 750,000 .........1! Hono. R. 'r. & L. Co , 6 p. c. 300,00(\ ........ 1 ..........
Ewa Plantation 6 per cent ... 500,000 ............... .. ,. 100
Oahu Railway &:L'dCo 6 p.c. 2,000,000 . . .. . .. !..... .... 104
Oahu Plantation 6 per cent .. 750,00°
1
", .•••• ' . ......... .... . 1\JO
Olaa Plantation 6 per cent .. 1,250000: ........ ......... . . ....
Waialua Agr. 6 per cent ..... 1,000,000! ........ . ........ . . 101
_.----------------------------
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x !.... BarcknusCIl .•. 0 •••• 0 ••
"x C. B. Wells; .
x· H. P. Bilidwin ..
x"- D. C. Linds..y ...•••......
x* H. A n'tldwill ..
xx K. S. Gjerdrum .
*'x J. R. Myers ..
x A. Gross ..
x* Jllllles Scott .
til'. S. Ak'lIl1t ..
* G. ~". Renton o.o _ ••
••• Fred Meyer ..
• W. W. Goodltle .
xx Andrew Adltllls ..
'* G. C. Chlllmers .
x Aug. Ahrens 0.0 ••
•• J. A. Low '" : ..
*x* ,yo W. ~IeGowan .
x*x S. E. Wooley ..
OAHU.
EwltPlltntlttion Co .
Wltiltnlte Sugltr Co. Ltd .
Wltiltlua Agrienltllml Co .
Kahuku Plltntlttion Co ..
Wltimllllalo Sugar Co ..
Olthu PIllntlttion Co .
Honolulu Sugar Co . . ..
Heei.t Agrieultul'lll Co. Ltd .
L'tie Plantil tion :.. . . .. .. . ..•
ISLAND AND NAlIlE. MANAGP.It.
PLANTATION DiRECTORY,
MAUL
~ig~:~~~yfi'~o~~.:::::.:. :::: :::: ::::
Wlliluku Sugar Co ..
Hllwltiian Commercial & Sug'tr Co ..
Paill Plant'ttion .
Hltiku Sugltl' Co ..
Han.t Phmtlttion .
Hltmoa PIllntation .
Kipahulu Sug'tr Co .
Kihei Plltntlltion .
Mltui Sugllr Co .
HAWAII,
P,tltuilltll Pltmtlttion ..
lI'Ullltkua Mill Co '"
Kuk,dllu Pltmtlttion .
Kukltiau Mill Co ..
Ook,tla Sugar Co ..
L,mp'thoehoe Sugltr Co......... . .
Hltk.tlttu Planttttion ..
lIonomu Sugltr Co .
Pepeekeo Sugltr Co ..
Onomelt Sugltr Co .
lJilo Sugar Co .
Hawaii Mill Co ..
Wlliakea Mill Co .
l;!ltWaiilln Agrieulturnl Co.... . .
Hutchinson Sugar Pltmtlttion Co ...•
Union Mill Co ..
l{ohlll't Sugar Co ..
Pacific SUg"ltr Mill ..
Honol""t Sug.tr Co .. .. ..
Kona Sugar Co .
Oltllt Sugar Co · ..
Puna Sugllr Co .
Halttwa Pllmtation .
C. F. Hart, eNiuiii) .
Hawi Mill & Plantlttion '" ..
KAUAr.
Killlue't Sugar Co .
Glty & !{obinson ..
1\Ild~e Sugltr Co .
Grove Farm PIllntlttidn .
Lihue Plantlltion Co .
Koloa Sugllr Co .
:\leBryde Sugllr ('0.... .. .
Huwuiiltn Sugar Co ... o ••• o •• 0 ••••••• 0
Wllimea Sugllr Mill Go .
Kekllhll Sugllr Go ..
